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ABSTRACT
The importance of academic courses taken during high school has been well documented.
It could determine the students’ achievement in high school, affect the students’ ability to
transition to postsecondary education and expand the students’ choice of postsecondary majors
and degree options (Laird, Chen, & Levesque, 2006). This study examined whether enrollment
in business education is related to achievements in high school core subjects. The rationale for
the study is to determine if business education contributes to the academic achievement of high
school students.
This study used the data from the National Assessment of Educational Progress (NAEP)
High School Transcript Study (HSTS) collected in 2005. Nationally representative samples of
over 26,000 public and private school students were assessed. The study described the
graduating high school students by age, gender, ethnicity, the highest level of parental education,
public or private school students, and whether or not they are business education students. The
study also described the performance of the students on the mathematics, English, social studies,
and science as measured by their GPAs in these respective subjects. The study compared
academic achievement of business education students with that of non business education
students in these core subjects. The study determined if differences exist in student academic
achievement based on students’ personal demographic characteristics. These comparisons
revealed that although there were statistically significant differences in GPA scores in all core
subjects, the effect size of each of these areas was either small or moderate.
Several selected variables explained statistically significant portions of the variance in
high school student achievement as measured by GPA scores in the mathematics, English, social
studies, and science. These variables were age, gender, ethnicity, socioeconomic status, public or
private school status and business or non business education status. Demographic factors played
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important role in determining students’ academic achievement. The multiple regression models
had either small or moderate effect sizes. Overall, non business education students had a
statistically significant superior academic achievement than business education students’
academic achievement. However, the statistically significant differences only translated into
small effect sizes.
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CHAPTER 1
INTRODUCTION
The type of courses that students undertake during high school plays a vital role in their
achievement in high school. It also could determine the students’ ability to transition to
postsecondary education and pursue a range of postsecondary majors and degree options (Laird,
Chen, & Levesque, 2006). Several researchers have documented the importance of academic
courses taken during high school (Adelman 2004, 1999; Adelman, Daniel, & Berkovits 2003;
Horn & Kojaku 2001).
Various studies have indicated that participation in career and technical education
programs increases earnings and improve employment outcomes, reduce dropout and absentee
rates and improve postsecondary outcomes (NAEP, 2000). The National Business Education
Association describes business education as a career and technical program that prepares
students for college, employment, or both (Brantley & Davis, 1997). The conceptual view has
been that business education curriculum encompasses the educational experiences of business
students at all levels. Business education curriculum is relevant to everyday applications. As
such, the curriculum as a whole, and the development of computation skills, in particular, are
essential in helping students fulfill their future roles as responsible citizens, informed consumers,
dedicated employees, caring employers, smart investors, productive inventors, and successful
entrepreneurs (Rader & Meggison, 2007). Business education curricula cover a variety of
programs, courses, units, course objectives, student competencies, assessments, and
extracurricular activities that have evolved over the years. The Curricula have been determined
and driven by numerous factors such as technological change, state and national legislation, state
and national standards, funding, business and industry support, globalization, accreditation
agencies, licensure/certification requirements, and local stakeholders (Rader & Meggison, 2007).
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The purposes of this study were to describe and investigate the national business
education and non business education students by some demographic characteristics and their
performance in high school core subjects. This study examined whether enrollment in business
education is related to achievements in high school core subjects. The rationale for the study was
to determine if business education contributes to the academic achievement of high school
students. The results of the study attempted to provide evidence for the value of business
education since business education students acquires knowledge, skills, and experiences
substantially beyond the academic content in the courses. For example, in comparative study for
other subjects, research has shown that students who complete a higher level mathematics course
in high school are more likely to enroll in a 4-year college, persist through postsecondary
education, and earn a bachelor’s degree (Adelman, et al, 2003; Horn & Kojaku, 2001).

Statement of the Problem
The research problem of this study was “What is the achievement of business education
high school students as measured by GPA in high school core subjects (mathematics, English,
social studies, and science)?” So far, no research studies have been found specifically comparing
the achievement of business education and the achievement of non business education utilizing
GPA core subjects. This study sought to fill that void in the research.

Purpose and Objectives of the Study
Research and analysis regarding the performance of career technical education students
in high school are growing in importance. Policy makers and educators are consistently and
continuously confronted with the performance of the programs, the need to justify programs and
funding and to provide evidence of the numbers and status of students graduated, obtaining
employment, and continuing in post-secondary education. Thus, there are always the
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importances to review, improve, and implement effective programs, and to serve the practical
needs of all students, including those in targeted populations.
The purpose of this study was to compare academic achievement of high school students
between business education students and non business education students. Specific objectives
formulated to guide the researcher include:
1.

To describe the graduating high school students in the U.S on the following
characteristics: age, gender, ethnicity, socioeconomic status as measured by parent
educational status, private school student or public school student status, and
business education student or non business education student status.

2.

To describe the academic achievement of graduating high school students in the
U.S. as measured by their GPA in mathematics, English, social studies, and science.

3.

To compare the academic achievement of graduating high school students in the
U.S. based on whether or not they are identified as a business education student as
measured by their GPAs in mathematics, English, social studies, and science.

4.

To determine if differences exist in academic achievement of graduating high
school students based on their personal demographic characteristics that is age,
gender, ethnicity, parent educational status, and private school student or public
school student status as measured by their GPA scores in mathematics, English,
social studies and science.

5.

To determine if selected variables explain significant portions of the variance in
high school student achievement as measured by GPA scores in the mathematics,
English, social studies, and science. The variables used as potential explanatory
variables in these analyses were: age, gender, ethnicity, socioeconomic status as
measured by parent educational status, private school student or public school
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student status, and business education student or non business education student
status.

The Significance of the Study
One of the key factors in developing and monitoring a successful career technical
education programs is having current and accurate information regarding program outcomes.
Data obtained in this study are beneficial in strengthening the measures that are used to assess
the success and effectiveness of business education programs. The findings provide useful
information for educators, administrators and policy makers to understand the extent to which
performance goals are being achieved and some of the variables that are affecting performance in
high school business education. It helps administrators to design professional development and
other types of collaborative activities aimed at improving overall performance.
The study was conducted to contribute to the body of knowledge concerning the
academic success of business education students in high schools especially in their core subjects,
mathematics, English, social studies and science. By examining the selected demographic of the
students, the researcher attempted to gain valuable insight into the relationship that may exists
between business education courses and demographic characteristics that contribute to academic
success to high school students.
The findings can be useful to business education teachers and guidance counselors as
they tailor support services to meet the needs of their students who are making the choice of
subjects to be taken during high schools and planning the postsecondary education.
The findings of the study can provide a baseline for future studies investigating business
education completers’ education, employment and retention. For example, NAEP High School
Transcript Study is conducted every five years. The data can be used to make comparison each
time the study is conducted to monitor the progress of business education students.
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Definition of Terms
Business Education Student: In this study, it is defined as high school students who have
accumulated at least 2 standardized Carnegie units in business courses. One Carnegie Credit
represents 120 instruction hours. For example, a student with 60 hours of business
communication course for a semester will have 0.5 Carnegie units in business education.
CTE: Career and Technical Educations
Grade Point Average (GPA): The grade point average for high school core subjects was
computed by NAEP based upon standardized Carnegie units and grading. It is based upon a 4.00
scale.
High School Core Subjects: The high school core subjects refer to mathematics, English, social
studies and science. To receive a high school diploma in the United States students must take and
obtain passing marks in a minimum number (varying from state to state) of full-year full-time
these courses. The National Commission on Excellence in Education recommended in 1983 that
all high school students take at least three full year courses (credits) each in mathematics, science
and social studies, and four credits of English representing core academic courses required to get
a diploma.
HSTS: The NAEP High School Transcript Study (HSTS) provides information about the types
of courses that high school graduates take, how many credits they earn, their grade point
averages, and the relationship between course taking patterns and achievement.
IES: Institute of Education Sciences, U.S. Department of Education
NAEP: The National Assessment of Educational Progress (NAEP) is nationally representative
and continuing assessment of what students know and can do in various subject areas. NAEP is
under the responsibility of National Center for Education Statistics in the U.S. Department of
Education.
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NCES: The National Center for Education Statistics (NCES) is the primary federal entity for
collecting, analyzing, and reporting data related to education in the U.S. It fulfills a congressional
mandate to conduct and publish reports and specialized analyses of the meaning and significance
of such statistics.
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CHAPTER 2
REVIEW OF THE LITERATURE
Review of the literature related to the evaluation of business education programs provides
the research base for this study. A literature review of the achievement of business education
students on high school core subjects was conducted through a search of the Academic Search
Complete, Business Search Complete, EbescoHost’s Databases, ERIC Abstracts, Google’s
Scholar, JSTOR, LSU’s Electronic Theses and Dissertation, Professional Development
Collection and ProQuest Digital Dissertation. The key words used in the literature search were
business education, academic achievement, demographic factors – age, gender, ethnicity, parent
educational status, public and private school students, high school core subjects, achievement in
mathematics, achievement in English, achievement in social studies, achievement in science,
career technical education, private school, public schools, NAEP’s studies, high school GPA,
High School Transcripts Study, conceptual and theoretical framework and the association of
business education with learning in mathematics, social studies, English and science. There were
also hand search of LSU’s library catalogues and shelves and communication and discussion
with professors and colleagues.
During the literature review, no articles and dissertations that specifically addressed the
achievement of business education students on high school core subjects have been found.
However, the objectives of the literature review were sought to answer the following questions:
(a) what research has been done on the achievement of business education students on high
school core subjects? (b) What does the literature tell us about the achievement of business
education students? (c) What does the literature tell us about the courses and the curricula of high
school business education? (d) What does the literature tell us about the influence of personal
demographic factors on students’ achievement? (e) What does the literature tell us about other
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related studies using high school transcript data? (f) What does the literature tell us about the
current issues in all the variables the researcher intend to study, business education, personal
demographic characteristics, high school core subjects and student achievement?
The literature review provided a large literature base selected from multiple disciplines. It
provided the theoretical foundation for the study. It introduced the problem being studied;
explained why this problem is important to the author, the reader, and society; identified
locations for the reader to research deeper on the topics being researched. It showed the gap of
existing body of knowledge on high school business education and suggested which particular
area of research may be needed on the subject.

Business Education
The public perceptions about career and technical education programs including business
education have been that the programs were often targeted primarily to educationally
disadvantaged or inferior students. The education context of CTE also is noted as not appropriate
for students aspiring to a four-year college or university, and the technical education will limit
rather than enhance students’ future career and educational choices (Catri, 1998; Innerst, 1999;
Ries, 1997). For some, the term business education is still synonymous with the preparation of
secondary school business students in the office and clerical areas, specifically in typewriting
(keyboarding), shorthand, and bookkeeping, which lead to initial employment. This is a
confining image. Today, business education courses have shifted to the teaching of economics,
personal finance, management concepts, and business communications (Brantley & Davis,
1997).
According to Rader and Meggison (2007), the business education curricula at high school
level have moved rapidly and in continuous change since the 1980s. They said that in the past 25
years, the business education curricula have experienced the decline and demise of office
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education programs and courses such as shorthand and office procedures, the growth of word
processing and personal computers in the 1980s and 1990s, and the advent of curricular
innovations such as Web design and speech recognition. (Rader and Meggison, 2007)
The National Business Education Association describes business education as the career
and technical program that prepares students for today's business environment (Brantley &
Davis, 1997). The business education programs, which are part of CTE, were steadily offered in
four program areas to serve a diverse population of students, ranging from elementary students to
adults. These areas are elementary and middle schools; junior and senior high schools;
postsecondary settings, such as two-year and four-year colleges and universities; and adult
education centers (Zirkle, Norris, Winegardner, & Frustaci, 2006). Business education is a broad,
comprehensive curriculum that includes 22 courses that teach business skills and techniques,
business economics, and business attitudes (McEwen, 2004).
Today, the curriculum in the American high school is typically categorized into at least
three major programs of study: academic (ACA), career and technical education (CTE), and
general (Gray, 2002). In high schools, business education is an elective program. Students can
take a single course or a sequence of related courses. Students who take a sequence of three or
more such courses in one occupational area are classified as Career and Technical Educations
(CTE) concentrators. Most (83%) CTE concentrators also complete an Academics (ACA)
concentration as well (NCES, 2001; Gray, 2002). Approximately 20% of all high school course
work is in CTE (Gray, 2002). The business education curriculum at high school level has
included the educational experiences of business students at all levels. Business education
curricula have covered a variety of programs, courses, units, course objectives, student
competencies, assessments, and extracurricular activities that have evolved over the years (Rader
& Meggison, 2007). Curricula are determined and driven by numerous factors such as
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technological change, state and national legislation, state and national standards, funding,
business and industry support, globalization, accreditation agencies, licensure/certification
requirements, and local stakeholders (Rader & Meggison, 2007). Table 1 outlines business
education courses that are generally offered at the high school level (Fortier, Albrecht, Grady, &
Loock, 1998; Zirkle, et. al., 2006).
Table 1. The type courses and course descriptions of business education curricula offered in high
schools in the U.S.
Course
Accounting

Business
Communications
Business Law
Business
Mathematics
Business Writing

Computer
Applications
Economics
Entrepreneurship
Education
Financial Literacy
International
Business
Introduction to
Business
Keyboard
Applications
Marketing
Education

Course Description
Concentrates on teaching students the basic accounting principles and
procedures, including topics such as accounting equations, the accounting
cycle, posting to journals, and preparing end of statement reports
Teaches students to organize ideas logically and sequentially; interpret visual
materials such as charts, graphs, pictures, and maps, and translate the
information into textual form.
Introduces the basic legal principles relevant to students’ lives as consumers,
citizens, and employers
Provides the basic concepts and usage of basic business math, consumer
math, and practical applied mathematics
Introduces the concepts of business letters, business reports, business
proposals, business plans, business forms, and more. Uses proper grammar,
punctuation, spelling, and typing skills to create successful business
documents and correspondence
Provides students with knowledge to gain skills in internet usage, word
processing, database management, and spreadsheet applications.
Enables students to gain knowledge of economic principles in order to be
competent citizens in a capitalistic society
Introduces the concepts of entrepreneurial process, business development,
resourcing, financial planning, management, and marketing.
Provides action-oriented lessons where students make decisions about
earning an income, saving and spending, using credit, and budgeting.
Provides students with information on the global marketplace
Designed to give students knowledge of how business operates in today’s
society
Enables students to develop and enhance their skills in entering alphabetic,
numeric, and symbolic information on a keyboard
Prepares students for marketing competencies in the areas of personal
selling, advertising, visual merchandising, physical distribution, purchasing,
market planning, product/service technology, and marketing mathematics.
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One of the objectives of business education programs is to prepare the students to able to
function as economically literate individuals through the development of personal finance skills
and an understanding of business operations. The curricula were designed such that business
education students should be able to work effectively in a multicultural team environment
through the development of communication, leadership, and interpersonal skills; apply
technology to solve personal and business problems; and demonstrate a desire to actively and
perpetually acquire knowledge in order to solve personal and business problems (Missouri
Department of Elementary and Secondary Education, Division of Vocational and Adult
Education, 2000).
Business education has been a vital part American educational system and has provided a
solid foundation of knowledge and skills for over a century. Most business education classes
focus on career-building skills, entrepreneurial concepts, and economic principles. The National
Standards for Business Education is based on the conviction that business education
competencies are essential for all students (National Business Education Association, 2007).
The standard states that:


All students need to be literate in business and economics, because they will
participate in the economic system.



All students need to practice the interpersonal, teamwork, and leadership skills that
will help them function successfully in that environment, because they will encounter
a business environment that is characterized by diversity both domestically and
internationally.



All students need to hone the lifelong learning skills that foster flexible career paths
and confidence in adapting to a workplace that demands constant retooling, because
they will use technology as a tool for managing information,.

11



All students need to learn and keep up with the technology. Technology has
accelerated the pace and frequency of change not only in business but also in life.
Today, life and work activities tend to overlap. This trend is likely to continue and
will require more sophisticated decision-making in all spheres.

The business education concepts as described in these national standards can contribute
to the development of the students that will fulfill the industry needs. Business education offers
students the opportunity to master the fundamental knowledge and skills needed to succeed in
business and more importantly, an equal opportunity to succeed in life (Association for Career
and Technical Education, 2006).

High School Transcript Study
The National Center for Education Statistics (NCES) through the NAEP High School
Transcript Study (HSTS), periodically surveys the curricula being followed in our nation's high
schools and the course taking patterns of high school students through a collection of transcripts.
The first High School Transcript Study was first conducted by NCES in 1982. It captured
baseline information on high school students' course taking patterns at a time when major
curriculum changes were being implemented. Conducted in conjunction with the National
Assessment of Educational Progress (NAEP), HSTS also offers information on the relationship
of student course taking patterns to achievement at grade 12 as measured by NAEP. With the
most recently reported 2005 study, HSTS provides over a decade of valuable findings to the
education community (NAEP, 2005).
The High School Transcript Study (HSTS) collects and analyzes transcripts from a
representative sample of America’s public and private high school graduates. The study is
designed to inform the public about the types of courses that graduates take during high school,
how many credits they earn, and their grade point averages. The HSTS also explores the
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relationship between course taking patterns and student achievement, as measured by the
National Assessment of Educational Progress (NAEP). High school transcript studies have been
conducted periodically for nearly two decades, permitting the reporting of trends in course taking
and GPA as well as providing information about recent high school graduates. In addition to
collecting transcripts, the HSTS collects student information such as gender, graduation status,
and race/ethnicity and information about the schools studied (NEAP, 2005). Since similar studies
were conducted over the years, changes of these patterns can be studied.
For NAEP HSTS 2005, complete transcripts for over 26,000 high school graduates from
public and private high schools in 2005 were collected from a national representative sample of
school from May to October 2005.

High School GPA
A substantial component of any education program is assessment, aimed at measuring
student performance. A common measure of the nation's high school students' academic
achievement is the grade point average (GPA). High school subject GPA provides the status of
student performance and provides documentation for course competency, mastery and gains.
Their purpose is to indicate how effectively educational programs are meeting their goals for
student learning. McEwen (2004) simplified that the results of assessments should indicate how
effectively educational programs are achieving their goals for student learning. As such, they
should inform the educator and should lead to improvements in the teaching/learning
environment.
High school subject GPA is also important as predictors of performance at other levels of
education (Kuncel, Credé, & Thomas, 2005). Two studies conducted during the 1960's were
early evidence of the importance of high school grades as predictors of academic success. Irvine
(1966), who conducted a five-year study of University of Georgia students, concluded that high
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school grade point average was the best single predictor of persistence. Ivey (1966) highlighted
that high school rank was the most effective predictor of success in college. Although there has
been considerable variability among studies with regard to the predictive value of variables that
relate to college success, there is enough consistency to warrant that high school scholarship has
been found to be the best single predictor of college success (Thomas & Stanley, 1969). Studies
on high school GPA by Ramist (1984) and Willingham and Breland (1982) concluded that GPA
is one of the best predictors of college grades. Based on these findings, this study used subjects’
GPAs to determine the achievement of business education high school students.
Table 2. Numeric grade and standard grade conversion to Grade Point Average used in the
NAEP High School Transcript Study 2005
Numeric Grade

Standard Letter Grade

Grade Point Average

90–100

A

4.0

80–89

B

3.0

70–79

C

2.0

60–69

D

1.0

Less than 60
F
0.0
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Calculating GPA requires both grade information and course credit information. Since
credit and grade information reported on transcripts vary considerably among schools, districts
and states, it is necessary to standardize this information so that valid student and school level
comparisons can be made. In HSTS studies, standardized credit information is based on
the Carnegie unit, which is defined as a course with 120 hours of instruction. The factor for
converting credits reported on a transcript to the standard Carnegie unit is verified by the
curriculum specialist and then entered for each school by data entry personnel (NAEP, 2005).
Numeric grades are converted to standardized grades as shown in the Table 2 unless the school
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documents specify other letter grade equivalents for numeric grades. Table 2 outlines numeric
grade and standard letter grade to Grade Point Average (GPA) conversion

Demographic Characteristics
There have been many studies conducted to determine the affect of several demographic
variables on student achievement. These studies looked specifically at age, gender, ethnicity,
parent educational status and private or public school student status.
Age
The results from prior studies about the effect of age on academic achievement are
mixed. Coleman, Campbell, Hobson, McParland, Mood, Weinfield, York (1966) and White's
(1982) studies showed that as students become older, the correlation between age and school
achievement diminishes. According to White (1982) schools provide equalizing experiences, and
thus the longer students stay in the schooling process, the more the impact of age on student
achievement is diminished. In addition, as the students move up the age there would more
students drop out of school, thus reducing the magnitude of the correlation.
On the other hand, results from longitudinal studies have contradicted White's results, by
demonstrating that there is a gap in student achievements as students get older (Duncan, BrooksGunn, & Klebanov, 1994; Walker, Greenwood, Hart, & Carta, 1994), if not widen (Pungello,
Kupersmidt, Burchinal, & Patterson, 1996).
Gender
Significant researches have indicated that gender plays a part in the student academic
achievement. For example, researchers have found significant differences between male and
female students in science achievement. In a meta-analysis of 77 studies conducted between
1980 and 1991 among middle and high school students, DeBaz (1994) found a significant gender
effect favoring males in overall science achievement. In an analysis of data from the National
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Educational Longitudinal Study (NELS: 88), Lee & Burkam (1996) found a large advantage for
males on the physical science subtest and a modest advantage for females on the life science
subtest. Using data from the National Assessment of Educational Progress (NAEP) for students
in grades seven and 11, Blosser (1990) concluded that male students were more likely than
female students to report having attempted to fix electrical or mechanical devices. Conversely,
females were more likely than males to have attempted diagnosing problems with an unhealthy
plant or animal.
However, certain studies indicated that gender differences generally are small or nonexistent. Hedges and Newell (1995) found that in science, boys outperform girls, but in reading
and writing girls have the advantage. A study by Meece and Jones (1996) which examined the
fifth-and sixth-grade students enrolled in a science class revealed that no gender differences in
students’ standardized test scores.
Coley (2001) studied gender differences within ethnic groups of varying ages and it
revealed more similarities than differences. On most measures, gender differences did not vary
much from one ethnic group to another. Coley’s (2001) found that 1) females scored higher than
males in reading and writing across all ethnic and age groups. This gap widened for most groups
as the students progressed through school; 2) there was no gender gap for any group of 8th and
12th graders in math achievement; and 3) twelfth grade Hispanic females outscored like aged
Hispanic males in social studies achievement. The other groups demonstrated no gender
difference in social studies achievement.
Ethnicity
Since the 1960’s social scientists have devoted much attention to the academic
achievement of students of various races due to the transformation in the past four decades
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caused by economic, social, and demographic changes (Perna, 2000). In order to meet this
challenge effectively and appropriately, students from all segments of society were studied.
Previous researches have shown that African-American and Latino students are more
likely to have lower standardized test scores than their Caucasian counterparts (Lareau, 2002;
Stanton-Salazar, 2001). Walker and Satterwhite’s (2002) research was consistent with findings
of previous studies that show African Americans perform academically below Caucasian
students (Garibaldi, 1997; Mannan, Charleston, & Saghafi, 1986). It must be noted that recent
research shows that the gap in achievement levels between different ethnic groups is narrowing
(Campbell, Hombo, & Mazzeo, 2000; Cook & Evans, 2000; Hedges & Newell, 1999). The
achievement gap between ethnic groups varies across tests, grades and subject areas. Kane
(1998) estimated that the academic performance gap between African American and White
college students to be approximately a third of a letter grade. Jensen (1998) reported similar
differences on standardized achievement and intelligence tests. Examining prior research reveals
the achievement gap between African-Americans and Caucasian students ranges between 0.75
and 0.90 of a standard deviation (Berends & Koretz, 1996). The achievement gap between
Latinos and Caucasians is about 0.60 of a standard deviation (Berends, Sullivan, &Lucas, 1999;
Hedges & Newell, 1999). Ethnicity is not the only variable to be considered. When Berends and
Koretz (1996) controlled for family, socioeconomic, and school factors the achievement gap
between African-American and Caucasian students was reduced by about 0.40 of a standard
deviation. The gap between Latinos and Caucasian students dropped to 0.25 of a standard
deviation.
Socio Economic Status
Some studies suggested that socioeconomic status is one of the best predictors of student
achievement (Coleman, et al., 1966; Lee, Bryk, & Smith, 1993). Darkenwald and Merriam
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(1982) described how the two time periods in life, pre-adulthood and adulthood interplay with
socioeconomic status. In pre adult life, the model depicts how and socioeconomic status (SES),
strongly influence subsequent experiences in school (p. 142).
Parent educational status is considered one of the most stable aspects of Socio Economic
Status (SES) because it is typically established at an early age and tends to remain the same over
time (Sirin, 2005). It has been well documented that family plays a meaningful role in a child's
academic performance and development (Cornell & Grossberg, 1987; Thompson, Alexander, &
Entwisle, 1988; Tucker, Harris, Brady, & Herman, 1996). Mothers' levels of education and
family incomes influence adolescent educational outcome expectancy beliefs (Rhea & Otto,
2001). A study by Campbell, Hombo, and Mazzeo (1999) using NAEP data indicated that
students who reported higher parental education levels tended to have higher average scores.
Parent educational status as an indicator of SES reflects the potential for social and
economic resources such as household incomes that are available to the student. Income and
education are highly correlated in the United States (Hauser & Warren, 1997). When income is
examined as a separate variable the research shows a consistent positive relationship between
family income and student achievement. Hill and O’Neil (1994) found that increasing family
income by $10,000 per year is associated with an increase in student achievement of 2.4
percentile points. Grissmer, Kirby, Berends, and Williamson (1994) had similar findings on the
relationships between income and mathematics as well as income and reading achievement.
Private and Public Schools
Public schools are schools that are provided by state and federal funding. Ninety percent
of the children today in America attend public school. Private schools include both parochial
schools and non-parochial schools. According to a special report published by the National
Center for Education Statistics (NCES) in 2002, in 1999–2000, approximately 27,000 private
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schools accounted for 24 percent of all schools in the US and 12 percent of all full-timeequivalent teachers. Clearly, there are many more public schools that provide education to
American students than private schools.
According to NAEP 2000 study, academic performance plays a big role when
considering private versus public schools. School systems vary greatly in their academic
reputation. For as many wonderful public schools that exist, there are also those that perform
under the bar. However, private schools usually have a more rigorous academic reputation.
Private school students generally perform higher than their public school counterparts on
standardized achievement tests. As with earlier results from the National Assessment of
Educational Progress (NAEP), private school students performed higher than public school
students on the NAEP 2000 tests (NAEP, 2000).

Conceptual and Theoretical Framework
The theoretical based for this study is cognitive learning. Cognitive learning is defined as
“the acquisition of knowledge and skill by mental or cognitive processes – the procedures we
have for manipulating information in our minds. Cognitive processes include creating mental
representations of physical objects and events, and other forms of information processing”
(Think Quest Team, 2009). Cognitive learning is a powerful mechanism that provides the means
of knowledge, and goes well beyond simple imitation of others (Tennyson & Rasch, 1988).
According to Tennyson, Elmore, and Snyder (1992) changes in methods of curricular and
instructional design can strongly affect educational practice. These advancements extend the
predominately applied behaviorally-oriented learning paradigm of instructional design and
management (Gagne & Glaser, 1987).
Most high school instruction is still based on the behaviorist assumption that knowledge
can be taught independent of context and that such learning can be evaluated using non-
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authentic/non-performance methods (Berrymen, 1991). Modern cognitive science research finds
the opposite. As Grabinger (1996) points out, “knowledge learned but not explicitly related to
relevant problem solving situations remains mostly inert, meaning the learner is unable to use it
for anything practical when the opportunity arises and thus such knowledge quickly disappears.”
Algebra, for example, is a mathematical procedure for solving many practical problems but is
taught and evaluated in a non-contextual abstract form.
A Statement by the Policies Commission for Business and Economic Education
(Statement No. 81, 2007) elaborated that
“When knowledge and skills such as reading, writing, mathematics, problem solving,
critical thinking, research, and technology are taught in isolation, the content may
become fragmented and limit the transfer of knowledge and skills. To be more
meaningful, education should provide a connection between real life and knowledge and
skills. For example, interdisciplinary teaching enables students to experience authentic
applications that make their knowledge and skills relevant. As an example, teams of
students might study the viability of building a summer lodge in a rural area. Team
proposals might require that a marsh be drained before construction begins. Students
might research the science of draining the marsh, environmental effects, legal
implications, and the impact on local business, government, and community. This project
integrates knowledge and skills from business, economics, math, science, social studies,
and language arts (p. 1).”
The integration of curricular objectives between business education with social studies,
English, and mathematics can provide rich opportunities for enhanced student outcomes,
retention, and achievement. Likewise, soft skills such as business communications, presentation
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techniques, and personal business practices should be included as survival skills and integrated
with other disciplines and subject matter (Martinez, 2007).
This study has a set of principles based on cognitive learning construct to defend
practices and policies should they be called into question. Camp and Johnson (2005) noted the
following regarding Career and Technical Education (CTE),
“… CTE programs are becoming more academically rigorous and less directly tied to
single occupations. CTE is no longer just a training program for workers; today CTE also
prepares students for postsecondary work including college as well as lifelong learning.
CTE does not replace academic subjects, but rather reinforces academic instruction by
incorporating basic academic instruction in a purposeful way into CTE courses. CTE
provides meaningful contexts in which students can apply the concepts they learn in
academic classrooms in settings that help them to see the real-world relevance of what
might otherwise be abstract concepts … what this discussion does not address is a set of
guiding principles … (p. 55-56).”
Business Education and Mathematics
Computation skills, as defined in these standards, are more than just the skills needed to
make quantitative and precise calculations. Rather, these skills encompass the ability to solve
mathematical problems, analyze and interpret data, and apply sound decision-making skills.
The business education curriculum offers multiple computation skills to be developed,
used, and integrated into consumer education, economics, personal finance, marketing,
management, accounting, career development, basic business, and entrepreneurship. In addition,
specific courses in business and consumer mathematics help students develop the computation
skills needed to solve business- and consumer-related problems (Fortier, et al., 1998).
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The standards in business education demonstrate a developmental approach to the
acquisition of computation skills. The first five standards address the development of general
mathematical skills. In the sixth standard, these skills are utilized in problem-solving
applications. Bay (2000) recommended teaching mathematics using problem solving techniques.
Bay went on to say that students can learn mathematics concepts by working through a concrete
problem and then move on to abstraction, where the same concept can be applied in a similar
situation. Warmbrod (1969) described the problem solving approach as “...student-centered
rather than subject-centered” (p. 231).
In addition, business mathematics is the math used by business, industry, and financial
institutions. It involves problem solving and decision making as well as calculations and
computations. Teaching business math involves applying basic concepts to real-world situations.
Some researchers in mathematics education have found that mathematics education is moving
toward more practical, meaningful methods of teaching with real world context connecting
mathematics to students’ lives (Parnell, 1995; Romberg & Kaput, 1999). This suggests that
students will learn best when they can see how concepts fit into their lives, including the
workplace.
Business Education and English
The communication curriculum in business education encourages mastery of the oral and
written skills essential for interacting effectively with people in the workplace and in society. Of
equal importance is the development of technology and processing skills critical for acquiring,
interpreting, evaluating, and managing information (Fortier, et al., 1998).
According to Baron (2003), “The ACT reported recently that college professors rank
grammar as the most important skill for students entering college. Students in a business
communication course who use strategies-oriented review materials perform better than those
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who use the rules-oriented review materials on a series of grammar and punctuation quizzes
(Quible, 2008).
Honl & Pagel (1992) revealed that business and industry were devoting two thirds of
their almost $50 billion training budget to improve communication skills. The specific
communication skills that businesses are developing include interpersonal and listening skills,
word processing, speaking, writing, and conducting business meetings. While basic principles of
communication remain fairly consistent, certain facets of it-such as international communicationare constantly evolve. As the world continues to change politically, economically, and
geographically, new communication strategies will evolve. Educators must study and integrate
these into the curriculum if students are to function effectively in a global society.
Business Education and Social Studies
The components of high schools social studies include economics, history, cultures and
political system. Economics, traditionally part of the core Social Studies curriculum, is now
included, at least to some extent, in the educational standards of all states. In history class,
students learn about the Federal Reserve's control of inflation rates. International business is an
area of the business education curriculum that commands center stage in today's global economy
(Fortier, et al., 1998). The international business standards focus on


Raising awareness of the interrelatedness of one country's political policies and
economic practices on another.



Learning to improve international business relations through appropriate
communication strategies.



Understanding the global business environment-that is, the interconnected-ness of
cultural, political, legal, economic, and ethical systems.
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Exploring basic concepts underlying international finance, management,
marketing, and trade relations.



Identifying forms of business ownership and international business opportunities.

Students may find this discipline complex and confusing if political and business events
are presented as separate and random occurrences. A more effective approach is to help students
see how one phenomenon creates another, and how one event starts a confounding effect
throughout the world. In this way, students gain the ability to analyze world economic trends and
their impact on financial decisions with a reasonable degree of accuracy (Fortier, et al., 1998).
Business Education and Science
Currently, there is no research to determine business education’s impact on student
achievement in science. The researcher included this variable in this study on an exploratory
basis.

Summary
Business education which is part of career and technical education provides meaningful
contexts in which students can apply the concepts they learn in academic classrooms in settings
that help them to see the real-world relevance of what might otherwise be abstract concepts
(Martinez, 2007). This study aimed for a better understanding of the relationships, if any, of
outcome taking business education courses as they relate to GPA in mathematics, English, social
studies and science.
Prior researches suggested that personal demographic characteristics could explain
significantly on students’ achievement. This study selected the personal demographic variables
of age, gender, ethnicity, parent educational status and public or private school student status as
predictive variables to students’ achievement. However, there was a minimal amount of literature
that relates these variables and high school business education programs.
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Personal demographic characteristic status may not the only determinant to student
achievement. Studies have shown that what and how students are taught has an effect on their
achievement (Britton, et al., 1999; Conroy, et al., 1999; Hoachlander, 1999; National Research
Council, 1996; Shelley-Tolbert et al., 2000). Studies done by (Balschweid, 2001; Hoachlander,
1999; Imel, 2000; Lynch, 2000; Maurer, 2000b; Shelley-Tolbert et al., 2000) have come to the
conclusion that students should be provided sufficient context for what they are learning. It is
believed that cognitive learning is the key for improving a student’s ability to synthesize
information from numerous sources, to increase understanding of new and often contradictory
information, for assisting in making meaning, and for enhancing the ability of students to think
critically and transfer their learning to real-life experiences. The National Research Council
(1996) supports this theme in their conclusion that integrated and thematic approaches to
curriculum can be very powerful.
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CHAPTER 3
METHOD
This study used NAEP High School Transcript Study (HSTS) 2005 data to examine the
performance of business education graduating high school students. This study used descriptive
statistics and employed a causal comparative design in which data collected as it naturally
occurred, without manipulation from the researchers (Gall, Gall, & Borg, 2003). This design
allowed for confirmation of relationships between variables but did not allow for a determination
of cause and effect. The rest of the chapter explains the population and sample, instrumentation,
data collection, and data analysis.

Population and Sample
The target population for this study is all public and private high school students in the
U.S. The frame for this study is defined as all students enrolled in public and private high
schools in the U.S. All public and private high schools in the United States with one or more
graduates in 2005 were eligible for HSTS 2005. The accessible population is defined as all
graduating high school students enrolled in public and private high schools in the U.S in 2005
and had valid scores in the database of NAEP. The subjects for this study were the samples of
the defined accessible population. Students with disability were eliminated from this study to
have appropriate comparison groups in the event that one group of handicapped students enrolled
in them that may skew results.
The NAEP High School Transcript Study (HSTS) 2005 consisted transcripts from about
640 public schools and 80 private schools. These transcripts constituted a nationally
representative sample of 26,000 high school graduates, representing approximately 2.7 million
2005 high school graduates. Ary, Jacobs, and Razavieh, (2006) explained that research sample as
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the portion of the defined accessible population from whom data is collected for the study to
estimate parameters applied to all members of the population. The following information
regarding the sampling of schools and graduates, stratification, and selection of substitute
schools were retrieved from The 2005 High School Transcript Study User's Guide and Technical
Report.
Sampling of Schools and Graduates for HSTS
The sample for High School Transcript Study (HSTS) was designed to achieve a
nationally representative sample of public and private school high school graduates in the class
of 2005. The target population for the 2005 national assessments included all graduates in public
and private schools who were enrolled in 12th grade in 2004-2005, and who graduated in 2005.
The samples were selected based on a two-stage sample design: selection of schools and
selection of graduates within schools. All public and private high schools in the U.S. with one or
more graduates were eligible for NAEP HSTS 2005.
Stratification
This study incorporated a stratified sampling plan. When the sample is divided into
homogeneous units, it is called a stratified sampling plan (Freund & Wilson, 2003). Sampling
was done separately for public and private schools. The 12th grade public school samples had an
implicit stratification, using a hierarchy of stratifiers and a serpentine sort. The top of the
hierarchy was census division, which had 9 implicit strata. The 9 census divisions were New
England, Northeast, East North Central, West North Central, South Atlantic, East South Central,
West South Central, Mountain and West. The next stratifier in the hierarchy was type of location,
which had 8 categories. Of the 72 (9 x 8 = 72) potential type-of-location strata nested within
census divisions, several were collapsed with neighboring type-of-location cells, always within
census division, giving a total of 55 to 60 census division-location type strata.
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The private schools were explicitly stratified by type of private school (Catholic,
Lutheran, Conservative Christian, and Other Private). Within each school type, stratification was
by census division, (9 categories), type of location (8 categories), and by proportion of minority
enrollment, used as a continuous sorting variable.
Sampling of Schools
The high school graduate sample was a two-stage probability-based sample of students.
This was a national sample in which schools were the first-stage sampling units selected
probability proportional to a measure of size based on the estimated grade-specific enrollment in
the schools. Probabilities of selection were determined for each school before the school sample
was selected. Table 3 illustrates the probability sampling for public and private schools in NAEP
HSTS 2005.
Table 3. School and student sample size for NAEP High School Transcript Study 2005 by
school type in the U.S.

School Type

National
estimated of
12th grade
enrollment

Percent of
estimated of
12th grade
enrollment

Total

3,325,080

100.0

21,454

3,037,705

91.4

19,600

100.0

829

Catholic

143,025

4.3

924

37.7

30

Lutheran

5,583

0.2

36

14.7

2

Conservative
Christian

36,085

1.1

233

31.7

42

Other private

102,502

3.1

661

45.0

110

–

–

–

45.0

11

Public

Unknown

Proportional
student
sample size

Percent
subsampled
(school) to obtain
sample size

NAEP
HSTS 2005
school
sample size
1,024

Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
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Sampling of Graduates
The second stage involved selection of students within schools. For those HSTS sample
school that incorporated in the NAEP assessment, all graduates who were assessed and also
graduated in 2005 were included in the HSTS sample of graduates within the school. Both public
and private school students were selected in proportion to their prevalence in the general 12th
grade student population. For HSTS sample school that did not cooperate in the NAEP
assessment but cooperate in HSTS, a subsample of 50 graduates was typically drawn from their
12th grader who graduated in 2005. If the list contained 50 or fewer graduates, all graduated were
selected.
Selection of Substitute Schools
It was anticipated that not all schools selected would choose to participate. Therefore, as
each school was selected in the sample, NAEP would designate two neighboring schools in the
sampling frame as replacement schools. If an original school refused to participate, the first
replacement was then contacted. If that school also refused to participate, the second school was
then contacted. One sampled school was not allowed to substitute for another. (NAEP, 2005)

Instrumentation
The instrument used for this research was a disc containing data sets from NAEP HSTS
2005. This CD-ROM contains data from the NAEP 2005 High School Transcript Study (HSTS),
which was conducted in conjunction with the National Assessment of Educational Progress
(NAEP). An Electronic Code Book (ECB); restricted-use data on high school courses; student
and school demographics; and technical information for using, analyzing and interpreting the
data, are included on the CD-ROM. The variables of the investigation were copied directly from
the data sets into SPSS. The variables retrieved from this archival database were: age, gender,
ethnicity, highest parent educational status, private school student or public school student status,
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business education student or non-business education student status, GPA in mathematics, GPA
in English, GPA in social studies and GPA in science.

Data Collection
Data for this study were collected from an archival data source, developed by IES.
Permission was sought to acquire a copy of the information needed to accomplish the objectives
of the study by contacting the IES (see APPENDIX B). The Institutional Review Board
approved exemption for the study (see APPENDIX A).
Data Collection Procedures for NAEP HSTS 2005
State coordinators in each state were informed about HSTS and were responsible for
telling the public school districts in their states about the study. The home office provided them
with a summary of school activities. The summary provided information about participating in
NAEP HSTS 2005, including the amount and nature of school staff and time required for
participation and procedures that would ensure the confidentiality of the data.
For NAEP HSTS 2005, graduates transcripts were collected by field workers from
schools. Parent consent is not needed in HSTS, and the schools are provided with information
about Family Educational Rights and Privacy Act (FERPA) that authorizes collection of
transcript data without parental consent. Generally, schools do not require parental or graduate
notification or consent for HSTS because there is no burden placed on the graduate.
The restricted-use NAEP HSTS 2005 data files do not contain the graduates’ names or
other variables that directly identify the sampled graduates. Data files do contain the graduates’
NAEP IDs, which enable researchers to link the transcript data to the NAEP data. Eligible
graduates with incomplete transcripts were considered non-respondents.
Student and School Response Rates found in the NAEP HSTS 2005. Non –response is a
serious concern in any probability sample, as differential response rates within important may
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generate biases that are difficult to measure and control through adjustment. NAEP HSTS 2005
had generally very high response rate. Table 4 illustrates response rates for all eligible NAEP
HSTS schools and school enrollment.
Table 4. Response rate for NAEP High School Transcript Study 2005 for all eligible schools and
school enrollments in the U.S.

School Type
Total
Respondent

Unweighted
number of
schools
selected

Weighted
percent of
schools
selected

Unweighted
enrollment at
selected
schools

Weighted
percent of
enrollment
at selected
schools

Unweighted
percent of
schools
selected

Weighted
number of
schools
selected

891

100.0

24,731

100.0

3,177,283

100.0

726

81.5

19,120

77.3

2,675,008

84.2

Eligible non
respondent

165
18.5
5,610
22.7
502,274
15.8
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.

Data Analysis
The researcher has attended and completed the trainings to use NAEP HSTS 2005
restricted database conducted by U.S Department of education’s Institute of Education Sciences.
Please refer to APPENDIX C and D for certificates of completion of the trainings. During the
trainings, the researcher has been exposed to the actual datasets and the variables available for
studies. The researcher also has been trained on how to analyze a large database with the
probability random sampling procedure. In order to get more accurate point of estimates and
standard error of the estimates, the researcher has been advised and explained about the variance
estimation, replication method, replicate weights, and the appropriate statistical software to be
used to analyze NAEP HSTS 2005 dataset. The following information regarding the variance
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estimation, replication method, replicate weights, and the appropriate statistical software were
retrieved from The 2005 High School Transcript Study User's Guide and Technical Report.
Variance Estimation
Graduates estimates based on NAEP HSTS 2005 are subject to sampling error because
they are derived from a sample, rather than from the whole population. The variance is a measure
of sampling error, and for most part, determines the reliability of an estimate. Sampling variance
indicates how much a population estimate for a given statistic would be likely to change if it
were based on another equivalent sample of individuals drawn exactly the same manner as the
actual sample. Since NAEP HSTS 2005 used a complex sample design with several stages of
sampling, unequal selection probabilities, and complex weighting procedures, use of standard
textbook formulas or standard routines in software packages such as SPSS and SAS generally
would underestimate the true variance of survey estimate. For NAEP HSTS 2005 replicate
weights have been provided for each set of sample weights to allow users to compute variances
estimates.
Calculating Replicate Weights
Replicate weights for a given NAEP HSTS 2005 sample were created by generating
random samples of the original sample. In all, 62 replicate weights were created on each
graduate record in NAEP HSTS 2005 data sets. Thirty six replicates were designed to reflect the
variance contribution arising from sampling PSUs. The remaining 26 replicates were designed to
reflect the variance contribution arising from sampled schools within the 22 uncertainty PSUs.
Jackknife (JK2) Replication Method
The stratified jackknife replication method used for NAEP HSTS 2005, known also as
JK2 replication method, assumes that the population of PSUs, the first stage units, is grouped in
L variance strata with two PSUs (or variance units) selected from each stratum. It assumes two
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primary sampling units (PSUs) per stratum (Krewski & Rao, 1981). The basic idea behind
replication is to select subsamples repeatedly from the whole sample, calculate the statistic of
interest for each subsample, and then use the variability among the subsample or replicate
statistics to estimate the variance of the full sample statistic.
Statistical Software Used with HSTS 2005
Specialized software is required to produce the appropriate statistics from the NAEP
HSTS 2005 data due to the complex sample design reflected in the jackknife replicate weights,
unequal selection probabilities, and complex weighting procedures. Standard SPSS and SAS
software can produce accurate point estimates but may not produce correct standard error. For
this study, the researcher used SPSS 17 to retrieve the NAEP HSTS data sets from the disc. After
that AM software was used to import and analyze the data from SPSS format (syntax). The AM
software can incorporate jackknife replication method and replicate weight for analyzing the
NAEP HSTS 2005 data. The software is publicly available online and can be downloaded for
free from the American Institute for Research website. The remainder of this chapter focused on
the procedures that were utilized to analyze the data collected. The procedures were discussed by
research objectives.
Research Objective 1
To describe graduating high school students in the U.S by the following characteristics:
age, gender, ethnicity, socioeconomic status as, measured by parent educational status, private
school student or public school student status, and business education student or non-business
education student status. The data for research objective 1 were analyzed using descriptive
statistics to describe the subjects on the selected demographic and educational characteristics.
The statistical procedures used were (1) frequency distributions; (2) measure of central tendency;
and (3) percentages.
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Research Objective 2
To describe academic achievement of high school students as measured by GPA in
mathematics, social studies, English, and science. The data were analyzed using descriptive
statistics to describe the subjects’ achievement level based on the following scores: GPA in
mathematics, GPA in English, GPA in social studies, and GPA in science. The statistical
procedures used were (1) frequency distributions; (2) measure of central tendency; and (3)
percentages.
Research Objective 3
To compare academic achievement of graduating high school students based on whether
or not they are identified as a business education student in the areas of mathematics, English,
social studies, and science as measured by their GPAs in these subjects. The data were analyzed
using comparative statistics to compare the business education student GPA scores to the nonbusiness education student GPA scores. These comparisons utilized t-test procedures with an
alpha level set a’ priori at 0.05. The t-test is appropriate since the independent variable has only
two categories.
Cohen’s (1988) effect size was computed on all outcomes that had statistically significant
differences. This is because “…statistical significance testing does not imply meaningfulness”
(Olejnik & Algina, 2000, p. 241). According to Fan (2001) statistical significance testing
evaluates the probability of obtaining the sampling outcome by chance, while effect size
provides some indication of practical meaningfulness. Kirk (2001) explained that statistical
significance relies heavily on sample size, while effect size assists in the interpretation of results
and makes trivial effects harder to ignore, further assisting researchers to decide whether results
are practically significant.
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Cohen’s (1988) effect size standards for two independent groups are as follows: Cohen’s
d = .20 corresponds to small effect size, Cohen’s d = .50 corresponds to moderate effect size and
Cohen’s d = .80 corresponds to large effect size. Kotrlik and Williams (2003) said that if
Cohen’s d does not meet the standard of even a small effect size then any differences found
would have low practical significance. Thus, if Cohen’s d < .20, the researcher considered the
effect size to be of low practical significance.
Research Objective 4
To determine if differences existed in academic achievement of graduating high school
students based on their personal demographic characteristics that is age, gender, ethnicity, parent
educational status, and private school student or public school student status as measured by their
GPAs in mathematics, English, social studies and science.
The variables age, gender, ethnicity, parents educational status, public or private school
and business education status were each measured on a dichotomous scale and the t-test with an
alpha level set a’ priori at 0.05 was used to measure the difference in the core subject GPAs
(Mertler & Vannatta, 2005). Initially, the variables of age, ethnicity and parent educational status
were independent variables with more than two levels of categories but were collapsed and
recoded into two levels of categories. This maneuver was performed in an effort to reduce the
danger of achieving spurious results after descriptive statistics revealed that the other group
categories in age group, ethnicity and parent educational status had much lesser respondents.
Cohen’s d was computed on all outcomes that had statistically significant differences.
Cohen’s d measures the effect size and was interpreted using Cohen’s (1988) effect size
descriptors.
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Research Objective 5
To determine if a model existed which explained a significant portion of the variance in
high school student achievement as measured by GPA in mathematics, social studies, English,
and science using the following variables: age, gender, ethnicity, socioeconomic status as
measured by highest parent educational status, private school student or public school student
status, and business education student or non-business education student status.
Multiple regression analysis (MRA) was used to achieve this objective. Multiple
regression is a statistical procedure that involves predicting criterion values from examining the
relationships between the predictor values (Hinkle et al., 2003).
“Multiple regression identifies the best combination of predictors (independent variables)
of the dependent variable. Consequently, it is used when there are several independent
quantitative variables and one dependent quantitative variable. To produce the best
combination of predictors of the dependent variable, a sequential multiple regression
selects independent variables, one at a time, by their ability to account for the most
variance in the dependent variable. As a variable is selected and entered into the group of
predictors, the relationship between the group of predictors and the dependent variable is
reassessed. When no more variables are left that explain a significant amount of variance
in the dependent variable, and then the regression model is complete.” (Mertler &
Vannatta, 2005, p. 14)
This procedure explored the amount of variance in the dependent variables (GPA scores)
explained by the independent variables entered into the model. Five potential explanatory
variables were identified for use in this analysis. The potential explanatory variables were age,
gender, ethnicity, highest parent educational status, private school student or public school
student status and business education or non-business education student status. The dependent
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variable will be the student GPAs on each subject. Pearson product-moment correlation
coefficients were used to measure the relationship between the potential explanatory variables
and the dependent variable. Potential explanatory variables with an r value at or above the 0.05
level were entered into the regression.
The alpha level will be set a’ priori at 0.05. The researcher will follow the standards
developed by Cohen (1988) for interpreting effect size in multiple regression analysis. Cohen’s
effect size standards for regression analysis are as follows: R2> 0.02 - small effect size, R2> 0.13
- moderate effect size and R2> 0.26 - large effect size. Kotrlik and Williams (2003) said that if
the R2 does not meet the standard of even a small effect size, then it would have low practical
significance. Thus, if the R2< 0.02, the researcher considered the effect size to be of low practical
significance.
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CHAPTER 4
FINDINGS
The purpose of this chapter is to present the data and explain the findings of the study.
Initially, there were 29,898 samples in the data. However, only 26,565 samples were considered
“meeting the requirement” after considering factors such as student’s graduation status, student’s
transcript availability and student’s personal data and student’s school data completeness. Students
with disability were filtered for this study. Their scores were eliminated to have appropriate
comparison groups in the event that one group of students had certain type of handicapped students
enrolled in them and may skew results. Previous studies have shown that academically
disadvantaged students score lower on standardized tests and are disproportionately found in
Career and Technical Education (CTE) programs (Elliot, Foster, & Franklin, 2005). After the data
for students with disability were removed, there were 23,938 valid scores in the database.
The researcher defined business education student as the student who has accumulated at
least two Carnegie units in business education subjects. One Carnegie Credit represents 120
instruction hours. For example, a student with 60 hours of business communication course will
have 0.5 Carnegie units in business education. Thus, a student may have to take at least 3 business
education subjects in three different semesters to accumulate two Carnegie units and be identified
as a business education student. Students who take a sequence of three or more such courses in one
occupational area are classified as Career and Technical Educations (CTE) concentrators (Gray,
2002; NCES, 2001).

Research Objective 1
Research Objective 1 was to describe the graduating high school students in the U.S by
the following characteristics: age, gender, ethnicity, highest parental education status, private or
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public school, and business education student or non-business education student. The
demographic information analyzed was derived from the student file in the data set.
Age
The data available to compute age were the month and year of the respondents’ birth and
the month and year of respondents’ graduated. Thus, the age measurements were computed to
the nearest years by subtracting their birth dates from the date of their graduation. The mean age
of the graduating students was 18.41 years of age. The youngest student was 15.75 years and the
oldest was 28.5 years of age.
Table 5. Description of age distribution for high school seniors for NAEP High School
Transcript Study 2005 in the U.S.
Age Group in Years
Student Age

Min
15.75

Max
28.5

Mean
18.41

Frequency

%

15 – 16

96

0.4

17 – 18

21,951

91.7

19 – 20

1,460

6.1

431

1.8

21 and above

Note. n = 23,938.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
For further analysis, the researcher divided the respondents into four age groups. These
categories were selected by the researcher and included: 15 – 16 years, 17 – 18 years, 19 – 20
years, and 21years and above. Table 5 illustrates the data regarding the respondents’ age
distribution. The largest number of respondents were in the age group of 17 - 18 years (n =
21,951, 91.7%). The second largest group was the 19 - 20 age group, with (n = 1,460, 6.1%) of
the respondents indicating their age in this group. The smallest number of respondents were in
the age group of 21 years and above (n = 431, 1.8%).
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Gender
There were (n = 12,591, 52.6%) females compared to (n = 11,347, 47.4%) males drawn from the
samples. Table 6 illustrates the data regarding gender of the respondents.
Table 6. Description of gender distribution for high school seniors for NAEP High School
Transcript Study 2005 in the U.S.

Gender
Female
Male

Frequency
12,591

%
52.6

11,347

47.4

Note. n = 23,938.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Ethnicity
A total of five ethnic groups were represented from the samples. The largest group by
ethnicity was White (n = 16,685, 69.7%) and the second largest was African-Americans (n =
3,040, 12.7%), followed by Hispanic (n = 2,749, 11.4%), Asian (n = 1,125, 4.7%) and American
Indian (n = 192, 0.8%). There were 167 respondents (.07%) categorized as Other, who either
refused to provide information regarding their ethnicity, their ethnicity could not be determined,
or the system did not recognize their ethnicity. Table 7 illustrates the data regarding ethnicity of
the respondents.
Table 7. Description of ethnicity distribution for high school seniors for NAEP High School
Transcript Study 2005 in the U.S.

Ethnicity
African American

Frequency
3,040

%
12.7

192

0.8

Asian

1,125

4.7

Hispanic

2,749

11.4

American Indian

(Table Continued)
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White

16,685

69.7

Other
167
0.7
Note. n = 23,938.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Parent Educational Status
Students were also described by the variable socioeconomic status. This variable was
measured by parent educational status. Respondents were asked to identify highest level of
education of their mothers and their fathers. The information was derived from the student file.
Table 8 illustrates the data with regards to their parental highest educational status.
The largest group of respondent (n = 7,739, 50.1 %) has either parent who graduated
from college. The second largest group has either parent graduated from high school and with
some college education (n = 6,657, 43.1%). The third largest group has neither parent graduated
from high school (n = 1,050, 6.8%). There were 8,492 respondents whose parent educational
status was unknown. The results should be read with caution as there were 8,492 respondents
whose parent educational statuses were unknown.
Table 8. Description of parent educational status for high school seniors for NAEP High School
Transcript Study 2005 in the U.S.
Variables
Did not graduate high school

Frequency
1,050

%
6.8

Graduated high school, and some college education

6,657

43.1

Graduated College

7,739

50.1

Note. n = 15, 446; Unknown = 8,492.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Private or Public Schools Student
There were (n = 21,448, 89.6%) students attended public schools compared to (n = 2,490,
10.4%) students attended private schools. Table 9 illustrates the data regarding the number of
students enrolled in private schools and public schools.
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Table 9. Description of public and private school student distribution for high school seniors for
NAEP High School Transcript Study 2005 in the U.S.
Variables
Public School Student

Frequency
21,448

%
89.6

2,490

10.4

Private School Student

Note. n = 23,938.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Business Education or Non-Business Student Status
The students were categorized whether or not students were identified as a business
education student or non-business education student. Students who have accumulated at least
two Carnegie units in business subjects were defined as a business education student. This
information was available from students’ transcript. Table 10 illustrates the data regarding the
number of students identified as business education and non business education. There were (n =
4,189, 17.5%) students who were identified as business education students while (n = 19,749,
82.5%) students were identified as non-business education students.
Table 10. Description of business education and non-business education student distribution for
high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Variable
Business Education Student

Frequency
4,189

%
17.5

19,749

82.5

Non-Business Education Student

Note. n = 23,938.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.

Research Objective 2
Research objective 2 was to describe academic achievement of graduating high school
students in 2005 as measured by GPA in mathematics, social studies, English, and science. The
data were analyzed using descriptive statistics to describe the subjects’ achievement level based
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on the following scores: GPA in mathematics, GPA in English, GPA in social studies, and GPA
in science. For further analysis, the researcher divided the GPA into three categories. These
categories were selected by the researcher and included: Below C (0.000 – 1.999), Between C
and B (2.000 – 2.999) and B or Better (3.000 – 4.000).
Calculating GPA requires both grade information and course credit information. Since
credit and grade information reported on transcripts vary considerably among schools, districts
and states, it is necessary to standardize this information so that valid student– and school–level
comparisons can be made. In HSTS studies, standardized credit information is based on
the Carnegie unit, which is defined as a course with 120 hours of instruction (NAEP, 2005). The
factor for converting credits reported on a transcript to the standard Carnegie unit is verified by
the curriculum specialist and then entered for each school by data entry personnel. Numeric
grades are converted to standardized grades as follows: A = 4.00, B = 3.00, C = 2.00 and D =
1.00. The statistics used were mean, standard deviation, minimum, maximum, frequency and
percentage. (NAEP, 2005)
Mathematics Achievement
Table 11. Description of student achievement on mathematics as measured by mathematics GPA
score for high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Achievement Level (GPA)
Mathematics GPA Score

Min
0.330

Max
4.000

B or Better (3.000 – 4.000)
Between C and B (2.000 – 2.999)
Below C (0.000 – 1.999)

Mean
2.655

Frequency

%

8,902

37.2

10.864

45.4

4,164

17.4

Note. n = 23,930.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
The first scores examined in the data analysis were the GPA for mathematics. There
were 23,930 valid mathematic GPA scores in the data set. Table 11 illustrates the data regarding
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the achievement of all students on mathematics as measured by their GPA. The highest possible
GPA on mathematics was 4.000. The lowest possible scaled score was 0.330. The mean GPA
score of all students on mathematics was 2.655. Students with GPA less than 2.000 accounted for
(n = 4,164, 17.4%) of respondents. There were (n = 10,864, 45.4%) students who had GPA
between 2.000 to 2.999 and (n = 8, 902, 37.2%) students who had GPA 3.000 or greater. There
were 8 missing values.
English Achievement
The next scores examined in the data analysis were the GPA for English. There were
23,933 valid English GPA scores in the data set. Table 12 illustrates the data regarding the
achievement of all students on English as measured by their GPA. The highest GPA score on
English was 4.000. The lowest GPA score was 0.560. The mean GPA score of all students on
English was 2.856. Students with GPA less than 2.000 accounted for (n = 2,848, 11.9%) of
respondents. There were (n = 9,454, 39.5%) students who had GPA between 2.000 to 2.999 and
(n = 11,631, 48.6%) students who had GPA 3.000 or greater. There were 5 missing values.
Table 12. Description of student achievement on English as measured by English GPA score for
high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Achievement Level (GPA)
English GPA Score
B or Better (3.000 – 4.000)

Min
0.560

Max
4.000

Mean
2.856

Frequency

%

11,631

48.6

Between C and B (2.000 – 2.999)

9,454

39.5

Below C (0.000 – 1.999)

2,848

11.9

Note. n = 23,933.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Social Studies Achievement
The third set of scores examined in the data analysis was the GPA for social studies. There
were 23,935 valid social studies GPA scores in the data set. Table 13 illustrates the data
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regarding the achievement of all students on social studies as measured by their GPA. The
highest possible GPA on social studies was 4.000. The lowest possible scaled score was 0.500.
The mean GPA score of all students on social studies was 2.921. Students with GPA less than
2.000 accounted for (n = 2,537, 10.6%) of respondents. There were (n = 8,904, 37.2%) students
who had GPA between 2.000 to 2.999 and (n = 12,494, 52.2%) students who had GPA 3.000 or
greater. There were 3 missing values.
Table 13. Description of student achievement on social studies as measured by social studies
GPA score for high school seniors for NAEP High School Transcript Study 2005 in
the U.S.
Achievement Level (GPA)
Social Studies GPA Score

Min
0.500

Max
4.000

Mean
2.921

B or Better (3.000 – 4.000)

Frequency

%

12,494

52.2

Between C and B (2.000 – 2.999)

8,904

37.2

Below C (0.000 – 1.999)

2,537

10.6

Note. n = 23,935.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Science Achievement
The final set of scores examined in the data analysis was the GPA for science. There were
23,914 valid science GPA scores in the data set. Table 14 illustrates the data regarding the
achievement of all students on science as measured by their GPA.
Table 14. Description of student achievement on science as measured by science GPA score for
high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Achievement Level (GPA)
Science GPA Score
B or Better (3.000 – 4.000)

Min
0.250

Max
4.000

Between C and B (2.000 – 2.999)
Below C (0.000 – 1.999)

Mean
2.722

Frequency

%

10,044

42.0

10,259

42.9

3,611

15.1

Note. n = 23,914.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
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The highest possible GPA on science was 4.000. The lowest possible scaled score was
0.250. The mean GPA score of all students on science was 2.722. Students with GPA less than
2.00 accounted for (n = 3,611, 15.1%) of respondents. There were (n = 10,259, 42.9%) students
who had GPA between 2.000 to 2.999 and (n = 10,044, 42.0%) students who had GPA 3.000 or
greater. There were 24 missing values.

Research Objective 3
The third research objective was to compare academic achievement of graduating high
school students based on whether or not they are identified as a business education student in the
areas of mathematics, English, social studies, and science as measured by their GPAs in these
subjects.
Table 15. Comparison of mean GPA scores between business education student and non business
education student on high school core subjects for high school seniors for NAEP High
School Transcript Study 2005 in the U.S.
Non-Business
education Students

Business education
Students

Subjects

t

p>t

Cohen's
d

Mean (m)

SD

Mean (m)

SD

Mathematics

2.673

0.747

2.569

0.728

6.55

<.001

0.14

English

2.869

0.733

2.791

0.699

4.59

<.001

0.11

Social Studies

2.932

0.732

2.866

0.697

4.03

<.001

0.09

Science

2.740

0.761

2.638

0.742

6.47

<.001

0.13

Note. Business education n = 4,189. Non-Business education n = 19,749.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
The statistical test for this objective was an independent t-test for comparisons. The
variable business education student or non business education student was measured on a
dichotomous scale, thus the t-test was appropriate statistical procedure to measure the difference
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in the mean GPA scores for mathematics, English, social studies and science. Table 15 illustrates
that an independent t-test analysis revealed non-business education students had higher GPA
scores on all four subjects than their business education counterparts.
Comparison of Achievement on the Mathematics GPA
For mathematics, non business education students had a statistically significantly t-test (t
= 6.55) for higher mean GPA score (m = 2.673) than business education students (m = 2.569).
Although statistical differences existed between the GPAs of non business education students
and business education students, Cohen’s d (d = 0.14) revealed a small effect size.
Comparison of Achievement on the English GPA
For English, non business education students had a statistically significantly t-test (t =
4.59) for higher mean GPA score (m = 2.869) than business education students (m = 2.791).
Although statistical differences existed between the GPAs of non business education students
and business education students, Cohen’s d (d = 0.11) revealed a small effect size.
Comparison of Achievement on the Social Studies GPA
For social studies, non business education students had a statistically significantly t-test (t
= 4.03) for higher mean GPA score (m = 2.932) than business education students (m = 2.866).
Although statistical differences existed between the GPAs of non business education students
and business education students, Cohen’s d (d = 0.09) revealed a small effect size.
Comparison of Achievement on the Science GPA
For science, non business education students had a statistically significantly t-test (t =
6.47) for higher mean GPA score (m = 2.740) than business education students (m = 2.638).
Although statistical differences existed between the GPAs of non business education students
and business education students, Cohen’s d (d = 0.13) revealed a small effect size.
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Research Objective 4
The fourth research objective was to determine if differences exist in academic
achievement of graduating high school students based on their personal demographic
characteristics that was age, gender, ethnicity, parental education status, and private or public
school status as measured by their GPAs in mathematics, English, social studies and science.
The statistical test for this objective was an independent t-test for comparisons. The
variables gender, and public or private student status were each measured on a dichotomous
scale and the t-test was appropriate statistical procedure to measure the difference in the mean
GPA scores for mathematics, English, social studies and science. The variables of age group,
ethnicity, and parent educational status, were collapsed and recoded to become two levels of
categories and the t-test was also used to measure the difference in the mean GPA scores for
mathematics, English, social studies and science.
Comparison of Achievement Based on Age
Comparisons for differences in the mean GPA scores and the variable age were made
following collapse and recoding of the levels of age group into “Below 19” and “19 and above ”
categories.
Table 16. Age groups collapsed into two categories for high school seniors for NAEP High
School Transcript Study 2005 in the U.S.
Age Group in Years
Below 19

Frequency
22,047

%
92.1

1,891

7.9

19 and above

Note. n = 23,938.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
This maneuver was performed in an effort to reduce the danger of achieving spurious
results after descriptive statistics revealed that the other age group categories “15.00 – 16.99” (n
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= 96, 0.4%) and “21 and above” (n = 431, 1.8%) had much lesser respondents as compared with
“17.00 – 18.99” age group (n = 21,951, 91.7%). Table 16 illustrates the age groups were
collapsed into two categories. There were (n = 22,047, 92.1%) students who were in the age
group “below 19” and (n = 1,891, 7.9%) students were in the age group “19 and above”.
Table 17 illustrates that an independent t-test analysis revealed “Below 19” age group
students had higher GPA scores on all four subjects than the scores of “19 and above” age group
students. For mathematics, “Below 19” students had a statistically significantly t-test (t = 15.37)
for higher mean GPA score (m = 2.679) than “19 and above” age group students (m = 2.375).
The statistical differences existed between the GPAs of “Below 19” students and “19 and above”
students revealed an effect size Cohen’s d (d = 0.41) which represents small effect size. For
English, “Below 19” students had a statistically significantly t-test (t = 16.47) for higher mean
GPA score (m = 2.886) than “19 and above” age group students (m = 2.503). The statistical
differences existed between the GPAs of “Below 19” students and “19 and above” students
revealed an effect size Cohen’s d (d = 0.53) which corresponds to moderate effect size.
Table 17. Comparison of mean GPA scores between age groups on high school core subjects for
high school seniors for NAEP High School Transcript Study 2005 in the U.S.

Below 19

19 and above

Subjects
Mean (m)

SD

Mean (m)

SD

t

p>t

Cohen's
d

Mathematics

2.679

0.744

2.375

0.695

15.37

<.001

0.41

English

2.886

0.721

2.503

0.709

16.47

<.001

0.53

Social Studies

2.952

0.718

2.549

0.718

14.99

<.001

0.56

Science

2.751

0.755

2.389

0.729

14.51

<.001

0.48

Note. Below 19: n = 22,049; 19 and above: n = 1,891.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
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For social studies, “Below 19” students had a statistically significantly t-test (t = 14.99)
for higher mean GPA score (m = 2.952) than “19 and above” age group students (m = 2.549).
The statistical differences existed between the GPAs of “Below 19” students and “19 and above”
students revealed an effect size Cohen’s d (d = 0.56) which corresponds to moderate effect size.
For science, “Below 19” students had a statistically significantly t-test (t = 14.51) for higher
mean GPA score (m = 2.751) than “19 and above” students (m = 2.389). The statistical
differences existed between the GPAs of “Below 19” students and “19 and above” students
revealed an effect size Cohen’s d (d = 0.48) which corresponds to small effect size.
Comparison of Achievement Based on Gender
Table 18 illustrates that an independent t-test analysis revealed female students had
higher GPA scores on all four subjects than their male counterparts. For mathematics, female
students had a statistically significantly t-test (t = 15.06) for higher mean GPA score (m = 2.740)
than male students (m = 2.561). Although statistical differences existed between the GPAs of
female students and male students, Cohen’s d (d = 0.24) revealed a small effect size. For
English, female students had a statistically significantly t-test (t = 36.71) for higher mean GPA
score (m = 3.023) than male students (m = 2.670). The statistical differences existed between the
GPAs of female students and male students revealed an effect size Cohen’s d (d = 0.52) which
corresponds to moderate effect size.
For social studies, female students had a statistically significantly t-test (t = 21.63) for
higher mean GPA score (m = 3.030) than male students (m = 2.670). The statistical differences
existed between the GPAs of female students and male students revealed an effect size Cohen’s
d (d = 0.33) which corresponds to small effect size. For science, female students had a
statistically significantly t-test (t = 17.09) for higher mean GPA score (m = 2.813) than male
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students (m = 2.622). Although statistical differences existed between the GPAs of female
students and male students, Cohen’s d (d = 0.26) revealed a small effect.
Table 18. Comparison of mean GPA scores between gender on high school core subjects for high
school seniors for NAEP High School Transcript Study 2005 in the U.S.
Female

Male

Subjects

t

p>t

Cohen's
d

Mean (m)

SD

Mean (m)

SD

Mathematics

2.740

0.743

2.561

0.735

15.06

<.001

0.24

English

3.023

0.683

2.670

0.731

36.71

<.001

0.52

Social Studies

3.030

0.698

2.799

0.739

21.63

<.001

0.33

Science

2.813

0.746

2.622

0.760

17.09

<.001

0.26

Note. Female: n = 12,591; Male: n = 11,347.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Comparison of Achievement Based on Ethnicity
Table 19 illustrates the data regarding the achievement of all students based on their
ethnicity as measured by their GPAs in mathematics, English, social studies and science. White
students (n = 16,685) had the mean GPA in mathematics m = 2.728, in English m = 2.930, in
social studies m = 3.004 and in science m = 2.810. African American students (n = 3,040) had
the mean GPA in mathematics m = 2.324, in English m = 2.571, in social studies m = 2.616 and
in science m = 2.381. Hispanic students (n = 2,749) had the mean GPA in mathematics m =
2.485, in English m = 2.652, in social studies m = 2.685 and in science m = 2.506. Asian students
(n = 1,125) had the mean GPA in mathematics m = 2.899, in English m = 3.055, in social studies
m = 3.076 and in science m = 2.890. American Indian students (n = 192) had the mean GPA in
mathematics m = 2.477, in English m = 2.671, in social studies m = 2.866 and in science m =
2.587.
Comparisons for differences in the mean GPA scores and the variable ethnicity were
made following collapse and recoding of the levels of ethnic background into “White” and “Non-
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White” categories. This maneuver was performed in an effort to reduce the danger of achieving
spurious results after descriptive statistics revealed that the other ethnic variable categories
“Asian,” and “American Indian” had much lesser respondents as compared with “White.”
Table 19. Comparison of mean GPA scores among ethnicity groups on high school core subjects
for high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Mathematics

English

Social Studies

Science

Ethnicity
Mean

SD

Mean

SD

Mean

SD

Mean

SD

White

2.728

0.753

2.930

0.731

3.004

0.723

2.810

0.760

African
American

2.324

0.654

2.571

0.666

2.616

0.679

2.381

0.685

Hispanic

2.485

0.668

2.652

0.672

2.685

0.688

2.506

0.698

Asian

2.899

0.696

3.055

0.670

3.076

0.674

2.890

0.716

American
Indian

2.477

0.671

2.671

0.703

2.866

0.639

2.587

0.703

Note. White: n = 16,685; African American: n = 3,040; Hispanic: n = 2,749; Asian: n = 1,125;
American Indian: n = 192.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Table 20 illustrates the ethnicity groups were collapsed into two categories. There were
(n = 16,685, 69.7%) “White” students and (n = 7,253, 30.3%) “Non White” students.
Table 20. Ethnicity groups collapsed into two categories for the high school seniors for high
school seniors for NAEP High School Transcript Study 2005 in the U.S.

Ethnicity

Frequency

%

16,685

69.7

7,253

30.3

White
Non White

Note. n = 23,938.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
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Table 21 illustrates that an independent t-test analysis revealed “White” students had
higher GPA scores on all four subjects than the scores of “Non White” students. For
mathematics, “White” students had a statistically significantly t-test (t = 15.03) for higher mean
GPA score (m = 2.728) than “Non White” students (m = 2.485). The statistical differences
existed between the GPAs of “White” students and “Non White” students revealed an effect size
Cohen’s d (d = 0.32) which corresponds to small effect size. For English, “White” students had a
statistically significantly t-test (t = 17.82) for higher mean GPA score (m = 2.930) than “Non
White” students (m = 2.684). The statistical differences existed between the GPAs of “White”
students and “Non White” students revealed an effect size Cohen’s d (d = 0.34) which
corresponds to small effect size.
Table 21. Comparison of mean GPA scores between “White” and “Non White” on high school
core subjects for high school seniors for NAEP High School Transcript Study 2005 in
the U.S.
White

Non White

Subjects

t

p>t

Cohen's
d

Mean (m)

SD

Mean (m)

SD

Mathematics

2.728

0.753

2.485

0.696

15.03

<.001

.32

English

2.930

0.731

2.684

0.690

17.82

<.001

.34

Social Studies

3.004

0.722

2.728

0.699

20.09

<.001

.38

Science

2.810

0.760

2.520

0.716

17.96

<.001

.38

Note. White n = 16,685. Non White n = 7,253.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
For social studies, “White” students had a statistically significantly t-test (t = 20.09) for
higher mean GPA score (m = 3.004) than “Non White” students (m = 2.728). The statistical
differences existed between the GPAs of “White” students and “Non White” students revealed
an effect size Cohen’s d (d = 0.38) which corresponds to small effect size. For science, “White”
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students had a statistically significantly t-test (t = 17.96) for higher mean GPA score (m = 2.810)
than “Non White” students (m = 2.520). The statistical differences existed between the GPAs of
“White” students and “Non White” students revealed an effect size Cohen’s d (d = 0.38) which
corresponds to small effect size.
Comparison of Achievement Based on Parent Educational Status
The educational status of respondents’ parents was examined. Respondents were asked to
identify the educational status of their parents by choosing one of three categories for both the
mothers’ educational status and the fathers’ educational status: “did not complete high school,”
“completed high school or/and some college but no degree,” and “earned a bachelor’s degree.”
These categories were collapsed and recoded into the dichotomy of “Either Parent College
Graduate” and “Neither Parent College Graduate,” which included the other already mentioned
categories. Table 22 illustrates the parent educational statuses were collapsed into two categories.
There were (n = 7,738, 50.1%) students who had either parent college graduate and (n = 7,708
49.9%) students who had neither parent college graduate.
Table 22. Parent educational status collapsed into two categories for high school seniors for
NAEP High School Transcript Study 2005 in the U.S.

Parent Educational Status

Frequency

%

Either parent college graduate

7,738

50.1

Neither parent college graduate

7,708

49.9

Note. n = 15,446.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Table 23 illustrates that an independent t-test analysis revealed “Either Parent College
Graduate” students had higher GPA scores on all four subjects than the scores of “Neither Parent
College Graduate.” For mathematics, “Either Parent College Graduate” students had a
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statistically significantly t-test (t = 16.38) for higher mean GPA score (m = 2.806) than “Neither
Parent College Graduate” students (m = 2.558). The statistical differences existed between the
GPAs of “Either Parent College Graduate” students and “Neither Parent College Graduate”
students revealed an effect size Cohen’s d (d = 0.34) which corresponds to small effect size.
Table 23. Comparison of mean GPA scores between parent educational status on high school
core subjects for high school seniors for NAEP High School Transcript Study 2005 in
the U.S.

Subjects

Either parent
college graduate
Mean (m)

SD

Neither parent
college graduate
Mean (m)

SD

t

p>t

Cohen's
d

Mathematics

2.806

0.749

2.558

0.722

16.38

<.001

0.34

English

3.015

0.711

2.736

0.722

19.70

<.001

0.39

Social Studies

3.093

0.694

2.818

0.723

19.47

<.001

0.38

Science

2.893

0.741

2.603

0.745

16.93

<.001

0.39

Note. Either Parent College Graduate: n = 7,738; Neither Parent College Graduate: n = 7,708
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
For English, “Either Parent College Graduate” students had a statistically significantly ttest (t = 19.70) for higher mean GPA score (m = 3.015) than “Neither Parent College Graduate”
students (m = 2.736). The statistical differences existed between the GPAs of “Either Parent
College Graduate” students and “Neither Parent College Graduate” students revealed an effect
size Cohen’s d (d = 0.39) which corresponds to small effect size.
For social studies, “Either Parent College Graduate” students had a statistically
significantly t-test (t = 19.47) for higher mean GPA score (m = 3.093) than “Neither Parent
College Graduate” students (m = 2.818). The statistical differences existed between the GPAs of
“Either Parent College Graduate” students and “Neither Parent College Graduate” students
revealed an effect size Cohen’s d (d = 0.38) which corresponds to small effect size. For science,
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“Either Parent College Graduate” students had a statistically significantly t-test (t = 16.93) for
higher mean GPA score (m = 2.893) than “Neither Parent College Graduate” students (m =
2.603). The statistical differences existed between the GPAs of “Either Parent College
Graduate” students and “Neither Parent College Graduate” students revealed an effect size
Cohen’s d (d = 0.39) which corresponds to small effect size.
Comparison of Achievement Based on Private or Public School Status
Table 24 illustrates that an independent t-test analysis revealed private students had
higher GPA scores on all four subjects than their public counterparts. For mathematics, private
school students had a statistically significantly t-test (t = 6.23) for higher mean GPA score (m =
2.875) than public students (m = 2.629). The statistical differences existed between the GPAs of
private school students and public school students, Cohen’s d (d = 0.33) which corresponds to
small effect size. For English, private students had a statistically significantly t-test (t = 5.19) for
higher mean GPA score (m = 3.028) than public students (m = 2.836). The statistical differences
existed between the GPAs of private school students and public school students, Cohen’s d (d =
0.30) which corresponds to small effect size.
Table 24. Comparison of mean GPA scores between private school student and public school
student on high school core subjects for high school seniors for NAEP High School
Transcript Study 2005 in the U.S.

Subjects

Private School
Students

Public School
Students
Mean (m)

t

p>t

SD

Cohen's
d

Mean (m)

SD

Mathematics

2.875

0.713

2.629

0.744

6.61

<.001

0.33

English

3.028

0.645

2.836

0.734

5.60

<.001

0.30

Social Studies

3.118

0.612

2.898

0.735

6.87

<.001

0.26

Science

2.928

0.703

2.699

0.762

5.58

<.001

0.30

Note: Private n = 2,490. Public n = 21,448.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
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For social studies, private students had a statistically significantly t-test (t = 6.64) for
higher mean GPA score (m = 3.118) than public students (m = 2.898). Although statistical
differences existed between the GPAs of private students and public students, Cohen’s d (d =
0.26) revealed a small effect size. For science, private students had a statistically significantly ttest (t = 5.43) for higher mean GPA score (m = 2.928) than public students (m = 2.699). The
statistical differences existed between the GPAs of private school students and public school
students, Cohen’s d (d = 0.30) which corresponds to small effect size.

Research Objective 5
Research Objective 5 was to determine if a model existed which explained a significant
portion of the variance in high school student achievement as measured by GPA in mathematics,
social studies, English, and science from the following variables: age, gender, ethnicity, parental
education status, private or public school student, and business education student or non-business
education student. This objective was accomplished using multiple regression analysis with the
subject GPAs as the dependent variables. The other variables, age, gender, ethnicity, parental
education status, private or public school student, and business education student or non-business
education student, were treated as independent variables. These variables were selected as
independent variables in the multiple regression analysis by the researcher because they were
found to be statistically significant (p > .05), when compared to mean GPA scores of high school
core subjects. Block entry of the variable was used for this study.
Because multiple regression is an extension of correlation (Brace, Kelp, & Snelgar, 2003)
the researcher first ran correlations among all the selected independent variables. Two way
correlations were shown between factors used as independent variables in the regression and the
dependent variable. Pearson product-moment correlation coefficients were used to measure the
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relationship between the potential explanatory variables and the dependent variable. Spearman’s
Rho non parametric correlation was used to indicate a relationship with the nominal categorical
variables and the dependent variable.
The variables which were identified using the Pearson product-moment correlations were
then entered into the model as a block and the multiple regression analysis (MRA) were run.
Then the variable business education student or non-business education student was entered into
the model. The R2 change was examined to determine if including this variable explained a
significant amount of additional variance.
In analyzing the data, three two-categorical variables were “dummy” coded. Those
variables were gender (male or female), public or private school student, and business education
student or non-business education student. In each variable, male, public school student and
business education student were coded as “1” and the opposite was coded as “0”.
Regression Analysis for Mathematics GPA Scores
For descriptive purposes, two way correlations between factors used as independent
variables in the regression and the mathematics GPA scores are presented in Table 25. Analysis
of the Pearson product-moment correlations of the mathematic GPA revealed that the
independent variable ethnicity American Indian (r = -0.026), was not correlated with the
dependent variable at or below the 0.05 level; therefore, it was not included in the MRA. The
Pearson product-moment correlations revealed that the variable ethnicity – African American (r
= -0.178) was most highly correlated with the independent variable.
Table 25. Relationship between mathematics GPA and selected demographic characteristics for
high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Factors
Age

r
-0.071
(Table continued)
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Male

-0.117

Ethnicity – White

0.150

Ethnicity – African American

-0.178

Ethnicity – Hispanic

-0.075

Ethnicity – Asian

0.080

*Ethnicity – American Indian

-0.026

Either parent college graduate

0.166

Public school

-0.092

Business education

-0.056

Note. *Variable has a small correlation with the dependent variable and was not incorporated
into model 1 and 2.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
For model 1, the predictor values were entered into the MRA as a block. Age, gender,
ethnicity, parent educational status, and school status were all entered into the MRA because
they each had correlations at or above 0.05. The probability of F to enter the equation was set at
.05. For model 2, business education student was added as predictor value.
Table 26 presents the results of the multiple regression analysis. Model 1 explained 8.9%
(R = 0.298, R2 = .089) of the variance in the achievement of mathematics. These five variables
explained 8.9% of the variance in the dependent variable mathematics GPA scores. For model 2,
the variable business education student was entered into the model. The inclusion of this
variable resulted in an additional 0.1% explanation of variance in the dependent variable. Even
though the inclusion of this variable explained a statistically significant amount of variance, it
had a small effect size.
Results of the MRA presented in Table 26 demonstrates that the independent variables of
age, gender, ethnicity, parent educational status and private school student or public school
student, and business education student or non-business student explained a significant portion of
the variance of the mathematic GPA scores. The following standards for interpretation of effect

59

size developed by Cohen (1988) were utilized to interpret the results of the MRA: R2 greater than
.02 = small effect size; R2 greater than .13 = moderate effect size, and R2 greater than .26 large
effect size. The results of the MRA revealed that the total model (R2=.09) has a close to
moderate effect size according to Cohen’s (1988) guidelines.
Table 26. Comparison models for the multiple regression analysis of the mathematics GPA for
high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Change Statistics

Model
1a

R

R2

.298

.089

F Value
Change
107.79

p(F > f)
Change
<.001

2b
.030
.090
95.52
<.001
a
Note. Model 1 includes age, gender, ethnicity, parent educational status and public school
student as independent variables. Mathematics GPA score is the dependent variable. bModel 2
includes age, gender, ethnicity, parent educational status public school student, and business
education student as independent variables. Mathematics GPA score is the dependent variable.
Model 2 was chosen since the inclusion of business education student in the multiple regression
analysis added a statistically significant amount of explained variance in mathematics GPA
scores.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Table 27 presents coefficients for the variables included in the regression analysis of the
Mathematics GPA. A review of beta weights in Table 27 specifies that eight variables
significantly contributed to the model. The variable age with  = -0.035, t = -7.44, and p <.001
suggests that older students tended to have lower on overall mathematics GPA. The variable
gender with  = -0.198, t = -15.82, and p <.001 suggests that male students tended to achieve
lower scores on the mathematics GPA than females.
The variable ethnicity African American with  = -0.178, t = -2.90, and p = .005 suggests
that African American students tended to have lower mathematics achievement than their nonAfrican American counterparts. The variable ethnicity Hispanic can be excluded from the model
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since it was not statistically significant (t = 1.146, p = 0.256). Parent educational status with  =
0.252, t = 9.36, and p <.001 suggests that students whose either parent was college graduate
tended to have higher mathematics achievement than students whose either parent was not college
graduate.
The variable public school with  = -0.125, t = -3.29, and p = 0.002 suggests that public
school students tended to have lower mathematics achievement than the private school students’
achievement.
Table 27. Coefficients for the variables included in the regression analysis of the mathematics
GPA for high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Coefficients
Model

t

p>t



SD

3.217

0.132

24.357

<0.001

Age

-0.035

0.005

-7.443

<0.001

Male

-0.198

0.012

-15.816

<0.001

0.218

0.061

3.571

0.001

-0.178

0.061

-2.904

0.005

Ethnicity – Hispanic

0.075

0.065

1.146

0.256

Ethnicity – Asian

0.411

0.065

6.281

<0.001

Either parent college graduate

0.252

0.027

9.356

<0.001

Public school

-0.125

0.038

-3.295

0.002

Business education

-0.050

0.021

-2.425

0.018

Constant

Ethnicity – White
Ethnicity – African American

Note. Variables entered into the model 2: Gender - male; Ethnicity - White, African American,
Hispanic, Asian; Parent Educational Status - Graduate high school and some college, Graduate
college; School Status - Public School; Business Education Status - Business Education.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
The variable business education student with  = -0.050, t = -2.43, and p = 0.018 suggests
that business education students tended to have lower mathematics achievement than non
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business education students’ achievement. It is important to remember that although the amount
of variance explained by this variable was statistically significant, it revealed a small effect size.
Regression Analysis for English GPA Scores
For descriptive purposes, two way correlations between factors used as independent
variables in the regression and the English GPA scores are presented in Table 28. Analysis of the
Pearson product-moment correlations of the English GPA revealed that the independent variable
ethnicity American Indian (r = -0.033), was not correlated with the dependent variable at or
below the 0.05 level; therefore, it was not included in the MRA. The Pearson product-moment
correlations revealed that the variable gender – male (r = -0.241) was most highly correlated with
the independent variable.
Table 28. Relationship between English GPA and selected demographic characteristics for high
school seniors for NAEP High School Transcript Study 2005 in the U.S.
Factors
Age

r
-0.064

Male

-0.241

Ethnicity – White

0.152

Ethnicity – African American

-0.154

Ethnicity – Hispanic

-0.094

Ethnicity – Asian

0.069

*Ethnicity – American Indian

-0.033

Either parent graduate college

0.193

Public school

-0.084

Business education

-0.045

Note. *Variable has a small correlation with the dependent variable and was not incorporated
into model 1 and 2.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
For model 1, the predictor values were entered into the MRA as a block. Age, gender,
ethnicity, parent educational status, and school status were all entered into the MRA because
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they each had correlations at or above 0.05. The probability of F to enter the equation was set at
.05. For model 2, business education student was added as predictor value, although it had a
correlation at -0.045.
Table 29 presents the results of the multiple regression analysis. Model 1 explained
14.1% (R = 0.375, R2 = .141) of the variance in the achievement of English. These five variables
explained 14.1% of the variance in the dependent variable English GPA scores. For model 2, the
variable business education student was entered into the model. The inclusion of this variable
did not add any additional explanation of variance in the dependent variable. Model 1 was
chosen since the inclusion of business education student did not add statistically significant
amount of explained variance.
Table 29. Comparison models for the multiple regression analysis of the English GPA for high
school seniors for NAEP High School Transcript Study 2005 in the U.S.
Change Statistics

Model
1a

R

R2

.375

.141

F Value
Change
205.12

p(F > f)
Change
<.001

2b
.375
.141
183.46
<.001
a
Note. Model 1 includes age, gender, ethnicity, parent educational status and public school
student as independent variables. English GPA score is the dependent variable. bModel 2
includes age, gender, ethnicity, parent educational status public school student, and business
education student as independent variables. English GPA score is the dependent variable.
Model 1 was chosen since the inclusion of business education student in the multiple regression
analysis did not add a statistically significant amount of explained variance in English GPA
scores.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Results of the MRA presented in Table 29 demonstrates that the independent variables of
age, gender, ethnicity, parent educational status and private school student or public school
student, and business education student or non-business student explained a significant portion of
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the variance of the English GPA scores. The following standards for interpretation of effect size
developed by Cohen (1988) were utilized to interpret the results of the MRA: R2 greater than .02
= small effect size; R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect
size. The results of the MRA revealed that the total model (R2=.141) has a moderate effect size
according to Cohen’s (1988) guidelines.
Table 30 presents coefficients for the variables included in the regression analysis of the
English GPA. A review of beta weights in Table 30 specifies that six variables significantly
contributed to the model. The variable age with  = -0.019, t = -2.50, and p = 0.015 suggests that
older students tended to have lower on overall English GPA. The variable gender with  = 0.379, t = -35.30, and p <.001 suggests that male students tended to achieve lower scores on the
English GPA than females.
The variable ethnicity White with  = 0.253, t = 3.36, and p = .001 suggests that White
students tended to have higher English achievement than other ethnicities. The variable ethnicity
African American (t = 1.325, p = 0.190) and Hispanic (t = 1.068, p = 0.290) can be excluded
from the model since both were not statistically significant.
Parent educational status with  = 0.343, t = 13.19, and p <.001 suggests that students
whose either parent was college graduate tended to have higher English achievement than
students whose either parent was not college graduate. The variable public school student with 
= -0.093, t = -2.52, and p = 0.014 suggests that public school students tended to have lower
English achievement than the private school students’ achievement.
The variable business education student with  = -0.027 suggests that business education
students tended to have lower English achievement than their non-business counterparts.
However, the variable of business education (t = -1.32, p = 0.191) can be excluded from the
model since it was not statistically significant.
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Table 30. Coefficients for the variables included in the regression analysis of the English GPA
for high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Coefficients
Model

t

p>t



SD

3.085

0.165

18.747

<0.001

Age

-0.019

0.008

-2.504

0.015

Male

-0.379

0.011

-35.298

<0.001

0.253

0.075

3.355

0.001

-0.102

0.077

-1.325

0.190

Ethnicity – Hispanic

0.077

0.072

1.068

0.290

Ethnicity – Asian

0.405

0.079

5.116

<0.001

Either parent college graduate

0.343

0.026

13.188

<0.001

Public school

-0.093

0.037

-2.517

0.014

Business education

-0.027

0.021

-1.322

0.191

Constant

Ethnicity – White
Ethnicity – African American

Note. Variables entered into the model 2: Gender - male; Ethnicity - White, African American,
Hispanic, Asian; Parent Educational Status - Graduate high school and some college, Graduate
college; School Status - Public School; Business Education Status - Business Education.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Regression Analysis for Social Studies GPA Scores
For descriptive purposes, two way correlations between factors used as independent
variables in the regression and the social studies GPA scores are presented in Table 31. Analysis
of the Pearson product-moment correlations of the social studies GPA revealed that the
independent variable ethnicity – American Indian (r = -0.015), was not correlated with the
dependent variable at or below the 0.05 level; therefore, it was not included in the MRA. The
Pearson product-moment correlations revealed that the variable parent educational status – Either
parent college graduate (r = .191) was most highly correlated with the independent variable.
For model 1, the predictor values were entered into the MRA as a block. Age, gender,
ethnicity, parent educational status, and school status were all entered into the MRA because
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they each had correlations at or above 0.05. The probability of F to enter the equation was set at
.05. For model 2, business education student was added as predictor value.
Table 31. Relationship between social studies GPA and selected demographic characteristics for
high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Factors
Age

r
-0.084

Male

-0.152

Ethnicity – White

0.168

Ethnicity – African American

-0.162

Ethnicity – Hispanic

-0.104

Ethnicity – Asian

0.055

*Ethnicity – American Indian

-0.015

Either parent college graduate

0.191

Public school

-0.099

Business education

-0.040

Note. *Variable has a small correlation with the dependent variable and was not incorporated
into model 1 and 2.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Table 32 presents the results of the multiple regression analysis. Model 1 explained
10.7% (R = 0.327, R2 = .107) of the variance in the achievement of social studies. These five
variables explained 10.7% of the variance in the dependent variable social studies GPA scores.
For model 2, the variable business education student was entered into the model, although it had
a correlation at -0.040. The inclusion of this variable did not add any additional explanation of
variance in the dependent variable. Model 1 was chosen since the inclusion of business
education student did not add statistically significant amount of explained variance.
Results of the MRA presented in Table 32 demonstrates that the independent variables of
age, gender, ethnicity, parent educational status and private school student or public school
student, and business education student or non-business student explained a significant portion of
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the variance of the social studies GPA scores. The following standards for interpretation of
effect size developed by Cohen (1988) were utilized to interpret the results of the MRA: R2
greater than .02 = small effect size; R2 greater than .13 = moderate effect size, and R2 greater
than .26 large effect size. The results of the MRA revealed that the total model (R2=.107) has a
close to moderate effect size according to Cohen’s (1988) guidelines.
Table 32. Comparison models for the multiple regression analysis of the social studies GPA for
high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Change Statistics

Model
1a

R

R2

.327

.107

F Value
Change
151.15

p(F > f)
Change
<.001

2b
.327
.107
133.46
<.001
a
Note. Model 1 includes age, gender, ethnicity, parent educational status and public school
student as independent variables. Social studies GPA score is the dependent variable. bModel 2
includes age, gender, ethnicity, parent educational status public school student, and business
education student as independent variables. Social studies GPA score is the dependent variable.
Model 1 was chosen since the inclusion of business education student in the multiple regression
analysis did not add a statistically significant amount of explained variance in social studies GPA
scores.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Table 33 presents coefficients for the variables included in the regression analysis of the
social studies GPA. A review of beta weights in Table 33 specifies that six variables significantly
contributed to the model. The variable age with  = -0.037, t = -4.38, and p <.001 suggests that
older students tended to have lower on overall social studies GPA. The variable gender with  =
-0.244, t = -20.07, and p <.001 suggests that male students tended to achieve lower scores on the
social studies GPA than females.
The variable ethnicity African American with  = -0.246, t = -3.26, and p = .002 suggests
that African American students tended to have lower social studies achievement than their non-
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African American counterparts. The variable ethnicity White (t = 1.528, p = 0.131) and Hispanic
(t = -0.934, p = 0.354) can be excluded from the model since both were not statistically
significant.
Table 33. Coefficients for the variables included in the regression analysis of the social studies
GPA for high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Coefficients
Model

t

p>t



SD

3.601

0.167

21.510

<0.001

Age

-0.037

0.008

-4.380

<0.001

Male

-0.244

0.012

-20.065

<0.001

0.117

0.077

1.528

0.131

Ethnicity – African American

-0.246

0.076

-3.255

0.002

Ethnicity – Hispanic

-0.071

0.076

-0.934

0.354

Ethnicity – Asian

0.216

0.083

2.603

0.012

Either parent college graduate

0.320

0.024

13.355

<0.001

Public school

-0.129

0.034

-3.857

<0.001

Business Education

-0.012

0.019

-0.655

0.515

Constant

Ethnicity – White

Note. Variables entered into the model 2: Gender - male; Ethnicity - White, African American,
Hispanic, Asian; Parent Educational Status - Graduate high school and some college, Graduate
college; School Status - Public School; Business Education Status - Business Education.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Parent educational status with  = 0.320, t = 13.36, and p <.001 suggests that students
whose either parent was college graduate tended to have higher social studies achievement than
students whose either parent was not college graduate. The variable public school student with 
= -0.129, t = -3.86, and p <.001suggests that public school students tended to have lower social
studies achievement than the private school students’ achievement.
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The variable business education student with  = -0.012 suggests that business education
students tended to have lower social studies achievement than their non-business counterparts.
However, the variable business education students (t = -0.66, p = 0.515) can be excluded from
the model since it was not statistically significant.
Regression Analysis for Science GPA Scores
For descriptive purposes, two way correlations between factors used as independent
variables in the regression and the science GPA scores are presented in Table 34.
Table 34. Relationship between science GPA and selected demographic characteristics for high
school seniors for NAEP High School Transcript Study 2005 in the U.S.
Factors
Age

r
-0.067

Male

-0.119

Ethnicity – White

0.177

Ethnicity – African American

-0.181

Ethnicity – Hispanic

-0.097

Ethnicity – Asian

0.057

*Ethnicity – American Indian

-0.023

Either parent college graduate

0.192

Public school

-0.083

Business education

-0.045

Note. Note. *Variable has a small correlation with the dependent variable and was not
incorporated into model 1 and 2.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Analysis of the Pearson product-moment correlations of the science GPA revealed that
the independent variable ethnicity – American Indian (r = -0.023), was not correlated with the
dependent variable at or below the 0.05 level; therefore, it was not included in the MRA. The
Pearson product-moment correlations revealed that the variable parent educational status – Either
parent college graduate (r = .192) was most highly correlated with the independent variable.
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For model 1, the predictor values were entered into the MRA as a block. Age, gender,
ethnicity, parent educational status, and school status were all entered into the MRA because
they each had correlations at or above 0.05. The probability of F to enter the equation was set at
.05. For model 2, business education student was added as predictor value.
Table 35 presents the results of the multiple regression analysis. Model 1 explained
10.0% (R = 0.316, R2 = .100) of the variance in the achievement of science. These five variables
explained 8.9% of the variance in the dependent variable science GPA scores. For model 2, the
variable business education student was entered into the model. The inclusion of this variable
did not add any additional explanation of variance in the dependent variable. Model 1 was
chosen since the inclusion of business education student did not add statistically significant
amount of explained variance.
Table 35. Comparison models for the multiple regression analysis of the science GPA scores for
high school seniors for NAEP High School Transcript Study 2005 in the U.S.

Change Statistics

Model
1a

R

R2

.316

.100

F Value
Change
78.30

p(F > f)
Change
<.001

2b
.316
.100
69.85
<.001
a
Note. Model 1 includes age, gender, ethnicity, parent educational status and public school
student as independent variables. Science GPA score is the dependent variable. bModel 2
includes age, gender, ethnicity, parent educational status public school student, and business
education student as independent variables. Science GPA score is the dependent variable.
Model 1 was chosen since the inclusion of business education student in the multiple regression
analysis did not add a statistically significant amount of explained variance in science GPA
scores.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
Results of the MRA presented in Table 35 demonstrates that the independent variables of
age, gender, ethnicity, parent educational status and private school student or public school
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student, and business education student or non-business student explained a significant portion of
the variance of the science GPA scores. The following standards for interpretation of effect size
developed by Cohen (1988) were utilized to interpret the results of the MRA: R2 greater than .02
= small effect size; R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect
size. The results of the MRA revealed that the total model (R2=.10) has a close to moderate
effect size according to Cohen’s (1988) guidelines.
Table 36 presents coefficients for the variables included in the regression analysis of the
Science GPA. A review of beta weights in Table 36 specifies that seven variables significantly
contributed to the model. The variable age with  = -0.246, t = -3.36, and p = .001 suggests that
older students tended to have lower on overall science GPA. The variable gender with  = 0.209, t = -17.52, and p <.001 suggests that male students tended to achieve lower scores on the
science GPA than females.
The variable ethnicity African American with  = -0.218, t = -3.49, and p = 0.001
suggests that African American students tended to have lower science achievement than their
non-African American counterparts. The variable ethnicity Hispanic (t = -0.084, p = 0.933) can
be excluded from the model since it was not statistically significant.
Parent educational status with  = 0.326, t = 10.06, and p <.001 suggests that students
whose either parent was college graduate tended to have higher science achievement than
students whose either parent was not college graduate. The variable public school student with 
= -0.097, t = -2.47, and p = 0.019 suggests that public school students tended to have lower
science achievement than the private school students’ achievement.
The variable business education student with  = -0.024 suggests that business education
students tended to have lower social studies achievement than their non-business counterparts.
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However, the variable business education students (t = -1.15, p = 0.254) can be excluded from
the model since it was not statistically significant.
Table 36. Coefficients for the variables included in the regression analysis of the science GPA
for high school seniors for NAEP High School Transcript Study 2005 in the U.S.
Coefficients
Model

t

p>t



SD

3.104

0.170

18.266

<0.001

Age

-0.027

0.008

-3.360

0.001

Male

-0.209

0.012

-17.517

<0.001

0.202

0.058

3.503

0.001

-0.218

0.062

-3.487

0.001

Ethnicity – Hispanic

0.005

0.061

0.084

0.933

Ethnicity – Asian

0.308

0.068

4.529

<0.001

Either parent college graduate

0.326

0.032

10.055

<0.001

Public school

-0.097

0.040

-2.407

0.019

Business education

-0.024

0.021

-1.152

0.254

Constant

Ethnicity – White
Ethnicity – African American

Note. Variables entered into the model 2: Gender - male; Ethnicity - White, African American,
Hispanic, Asian; Parent Educational Status - Graduate high school and some college, Graduate
college; School Status - Public School; Business Education Status - Business Education.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, NAEP High School Transcript Study 2005.
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CHAPTER 5
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
Summary
Statement of the Problem
The research problem of this study was “What is the achievement of business education
high school students as measured by GPA in high school core subjects (mathematics, English,
social studies, and science)?”
Purpose and Objectives of the Study
The specific research objectives explored in the study were:
1.

To describe the graduating high school students in the U.S on the following
characteristics: age, gender, ethnicity, socioeconomic status as measured by parent
educational status, private school student or public school student status, and
business education student or non business education student status.

2.

To describe the academic achievement of graduating high school students in the
U.S. as measured by their GPA in mathematics, English, social studies, and science.

3.

To compare the academic achievement of graduating high school students in the
U.S. based on whether or not they are identified as a business education student as
measured by their GPAs in mathematics, English, social studies, and science.

4.

To determine if differences exist in academic achievement of graduating high
school students based on their personal demographic characteristics that is age,
gender, ethnicity, parent educational status, and private school student or public
school student status as measured by their GPA scores in mathematics, English,
social studies and science.
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5.

To determine if selected variables explain significant portions of the variance in
high school student achievement as measured by GPA scores in the mathematics,
English, social studies, and science. The variables used as potential explanatory
variables in these analyses were: age, gender, ethnicity, socioeconomic status as
measured by parent educational status, private school student or public school
student status, and business education student or non business education student
status.

Method
The target population for this study is all public and private high school students in the
U.S. The frame for this study is defined as all students enrolled in public and private high
schools in the U.S. All public and private high schools in the United States with one or more
graduates in 2005 were eligible for NAEP HSTS 2005. The accessible population is defined as
all graduating high school students enrolled in public and private high schools in the U.S in 2005
and had valid scores in the database of NAEP. The subjects for this study were the samples of
the defined accessible population.
Data for this study were collected from an archival data source, developed by IES.
Permission was sought to acquire a copy of the information needed to accomplish the objectives
of the study by contacting the IES.
The data for research objective 1 was analyzed using descriptive statistics to describe
respondents on their demographic characteristics. The statistics used were mean, standard
deviation, minimum, maximum, frequency, and percent.
The data for research objective 2 was analyzed using descriptive statistics to describe
respondents’ achievement as measured by their GPA on mathematics, English, social studies,
and science.
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The data for objective 3 was analyzed using comparative statistics to compare the
achievement of business education students with that of non business education students by their
GPA on mathematics, English, social studies, and science. The researcher utilized t-test
procedures with an alpha level set a’ priori at 0.05. Cohen’s d was computed to measure effect
size and interpreted using Cohen’s (1988) effect size descriptors for two independent groups.
The data for objective 4 was analyzed using comparative statistics to compare the
students’ achievement by their demographic characteristics – age, gender, ethnicity, parent
educational status and public or private school students. The researcher utilized t-test procedures
with an alpha level set a’ priori at 0.05. Cohen’s d was computed to measure effect size and
interpreted using Cohen’s (1988) effect size descriptors for two independent groups.
The data for objective 5 was analyzed using multiple regression analysis to determine if
selected variables explain significant portions of variance in achievement as measured by GPA
scores on mathematics, English, social studies, and science. The predictor variables were age,
grade, ethnicity, parent educational status, and whether or not they were identified as a business
education student. The dependent variable was student GPA scores on mathematics, English,
social studies, and science. The alpha level was set a’priori at 0.05. Cohen’s d was computed to
measure effect size and interpreted using Cohen’s (1988) effect size descriptors. The researcher
followed the standards developed by Cohen (1988) for interpreting effect size in multiple
regression analysis.
Findings
Research Objective 1
Age. The mean age of the graduating students was 18.41 years of age. The youngest
student was 15.75 years and the oldest was 28.5 years of age. The largest number of respondents
were in the age group of 17 - 18 years (n = 21,951, 91.7%). The second largest group was the 19
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- 20 age group, with 1,460 (6.1%) of the respondents indicating their age in this group. The
smallest number of respondents were in the age group of 21 years and above (n = 431, 1.8%).
Gender. There were (n = 12,591, 52.6%) females compared to (n = 11,347, 47.4%)
males drawn from the samples. Table 6 illustrates the data regarding gender of the respondents.
Ethnicity. A total of five ethnic groups were represented from the samples. The largest
group by ethnicity was White (n = 16,685, 69.7%) and the second largest was AfricanAmericans (n = 3,040, 12.7%), followed by Hispanic (n = 2,749, 11.4%), Asian (n = 1,125,
4.7%) and American Indian (n = 192, 0.8%). There were 167 respondents (.07%) who either
refused to provide information regarding their ethnicity, their ethnicity could not be determined,
or the system did not recognize their ethnicity. Table 7 illustrates the data regarding ethnicity of
the respondents.
Parent Educational Status. Students were also described by the variable socioeconomic
status. This variable was measured by parent educational status. The largest group of respondent
(n = 7,739, 50.1 %) has either parent who graduated from college. The second largest group has
either parent graduated from high school and with some college education (n = 6,657, 43.1%).
The third largest group has neither parent graduated from high school (n = 1,050, 6.8%). There
were 8,492 respondents whose parental educational status was unknown. The results should be
read with caution as there were 8,492 respondents whose parent educational statuses were
unknown. Table 8 illustrates the data with regards to their parental highest educational status.
Public or Private Schools Student. There were (n = 21,448, 89.6%) students attended
public schools compared to (n = 2,490, 10.4%) students attended private schools.
Business Education or Non-Business Student Status. The students were categorized
whether or not students were identified as a business education student or non-business
education student. Students who have accumulated at least two Carnegie units in business
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subjects were defined as a business education student. There were (n = 4,189, 17.5%) students
who were identified as business education students while (n = 19,749, 82.5%) students were
identified as non-business education students.
Research Objective 2
Mathematics Achievement. There were 23,930 valid mathematic GPA scores in the data
set. The highest possible GPA on mathematics was 4.000. The lowest possible scaled score was
0.330. The mean GPA score of all students on mathematics was 2.655. Students with GPA less
than 2.000 accounted for (n = 4,164, 17.4%) of respondents. There were (n = 10,864, 45.4%)
students who had GPA between 2.000 to 2.999 and (n = 8, 902, 37.2%) students who had GPA
3.000 or greater.
English Achievement. The next scores examined in the data analysis were the GPA for
English. There were 23,933 valid English GPA scores in the data set. The highest GPA score on
English was 4.000. The lowest GPA score was 0.560. The mean GPA score of all students on
English was 2.856. Students with GPA less than 2.000 accounted for (n = 2,848, 11.9%) of
respondents. There were (n = 9,454, 39.5%) students who had GPA between 2.000 to 2.999 and
(n = 11,631, 48.6%) students who had GPA 3.000 or greater.
Social Studies Achievement. There were 23,935 valid social studies GPA scores in the
data set. The highest possible GPA on social studies was 4.000. The lowest possible scaled score
was 0.500. The mean GPA score of all students on social studies was 2.921. Students with GPA
less than 2.000 accounted for (n = 2,537, 10.6%) of respondents. There were (n = 8,904, 37.2%)
students who had GPA between 2.000 to 2.999 and (n = 12,494, 52.2%) students who had GPA
3.000 or greater.
Science Achievement. There were 23,914 valid science GPA scores in the data set. The
highest possible GPA on science was 4.000. The lowest possible scaled score was 0.250. The
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mean GPA score of all students on science was 2.722. Students with GPA less than 2.00
accounted for (n = 3,611, 15.1%) of respondents. There were (n = 10,259, 42.9%) students who
had GPA between 2.000 to 2.999 and (n = 10,044, 42.0%) students who had GPA 3.000 or
greater.
Research Objective 3
Comparison of Achievement on the Mathematics GPA. For mathematics, non
business education students had a statistically significantly t-test (t = 6.55) for higher mean GPA
score (m = 2.673 than business education students (m = 2.569). Although statistical differences
existed between the GPAs of non business education students and business education students,
Cohen’s d (d = 0.14) revealed a small effect size.
Comparison of Achievement on the English GPA. For English, non business education
students had a statistically significantly t-test (t = 4.59) for higher mean GPA score (m = 2.869)
than business education students (m = 2.791). Although statistical differences existed between
the GPAs of non business education students and business education students, Cohen’s d (d =
0.11) revealed a small effect size.
Comparison of Achievement on the Social Studies GPA. For social studies, non
business education students had a statistically significantly t-test (t = 4.03) for higher mean GPA
score (m = 2.932) than business education students (m = 2.866). Although statistical differences
existed between the GPAs of non business education students and business education students,
Cohen’s d (d = 0.09) revealed a small effect size.
Comparison of Achievement on the Science GPA. For science, non business education
students had a statistically significantly t-test (t = 6.47) for higher mean GPA score (m = 2.740)
than business education students (m = 2.638). Although statistical differences existed between
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the GPAs of non business education students and business education students, Cohen’s d (d =
0.13) revealed a small effect size.
Research Objective 4
Comparison of Achievement Based on Age. Comparisons for differences in the mean
GPA scores and the variable age were made following collapse and recoding of the levels of age
group into “Below 19” and “19 and above ” categories. This maneuver was performed in an
effort to reduce the danger of achieving spurious results after descriptive statistics revealed that
the other age group categories had much lesser. There were (n = 22,047, 92.1%) students who
were in the age group “below 19” and (n = 1,891, 7.9%) students were in the age group “19 and
above”.
Independent t-test analysis revealed “Below 19” age group students had higher GPA
scores on all four subjects than the scores of “19 and above” age group students. For
mathematics, “Below 19” students had a statistically significantly t-test (t = 15.37) for higher
mean GPA score (m = 2.679) than “19 and above” students (m = 2.375). The statistical
differences existed between the GPAs of “Below 19” students and “19 and above” students
revealed an effect size Cohen’s d (d = 0.41) which represents close to moderate effect size. For
English, “Below 19” students had a statistically significantly t-test (t = 16.47) for higher mean
GPA score (m = 2.886) than “19 and above” students (m = 2.503). The statistical differences
existed between the GPAs of “Below 19” students and “19 and above” students revealed an
effect size Cohen’s d (d = 0.53) which corresponds to moderate effect size.
For social studies, “Below 19” students had a statistically significantly t-test (t = 14.99)
for higher mean GPA score (m = 2.952) than “19 and above” students (m = 2.549). The
statistical differences existed between the GPAs of “Below 19” students and “19 and above”
students revealed an effect size Cohen’s d (d = 0.56) which corresponds to moderate effect size.
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For science, “Below 19” students had a statistically significantly t-test (t = 14.51) for higher
mean GPA score (m = 2.751) than “19 and above” students (m = 2.389). The statistical
differences existed between the GPAs of “Below 19” students and “19 and above” students
revealed an effect size Cohen’s d (d = 0.48) which corresponds to small effect size.
Comparison of Achievement Based on Gender. Independent t-test analysis revealed
female students had higher GPA scores on all four subjects than their male counterparts. For
mathematics, female students had a statistically significantly t-test (t = 15.06) for higher mean
GPA score (m = 2.740) than male students (m = 2.561). Although statistical differences existed
between the GPAs of female students and male students, Cohen’s d (d = 0.24) revealed a small
effect size. For English, female students had a statistically significantly t-test (t = 36.71) for
higher mean GPA score (m = 3.023) than male students (m = 2.670). The statistical differences
existed between the GPAs of female students and male students revealed an effect size Cohen’s
d (d = 0.52) which to moderate effect size.
For social studies, female students had a statistically significantly t-test (t = 21.63) for
higher mean GPA score (m = 3.030) than male students (m = 2.670). The statistical differences
existed between the GPAs of female students and male students revealed an effect size Cohen’s
d (d = 0.33) which corresponds to small effect size. For science, female students had a
statistically significantly t-test (t = 17.09) for higher mean GPA score (m = 2.813) than male
students (m = 2.622). Although statistical differences existed between the GPAs of female
students and male students, Cohen’s d (d = 0.26) revealed a small effect.
Comparison of Achievement Based on Ethnicity. Comparisons for differences in the
mean GPA scores and the variable ethnicity were made following collapse and recoding of the
levels of ethnic background into “White” and “Non-White” categories. This maneuver was
performed in an effort to reduce the danger of achieving spurious results after descriptive

80

statistics revealed that the other ethnic variable categories “Asian,” and “American Indian” had
much lesser respondents as compared with “White.”
Independent t-test analysis revealed “White” students had higher GPA scores on all four
subjects than the scores of “Non White” students. For mathematics, “White” students had a
statistically significantly t-test (t = 15.03) for higher mean GPA score (m = 2.728) than “Non
White” students (m = 2.485). The statistical differences existed between the GPAs of “White”
students and “Non White” students revealed an effect size Cohen’s d (d = 0.32) which
corresponds to small effect size.
For English, “White” students had a statistically significantly t-test (t = 17.82) for higher
mean GPA score (m = 2.930) than “Non White” students (m = 2.684). The statistical differences
existed between the GPAs of “White” students and “Non White” students revealed an effect size
Cohen’s d (d = 0.34) which corresponds to small effect size. For social studies, “White” students
had a statistically significantly t-test (t = 20.09) for higher mean GPA score (m = 3.004) than
“Non White” students (m = 2.728). The statistical differences existed between the GPAs of
“White” students and “Non White” students revealed an effect size Cohen’s d (d = 0.38) which
corresponds to small effect size. For science, “White” students had a statistically significantly ttest (t = 17.96) for higher mean GPA score (m = 2.810) than “Non White” students (m = 2.520).
The statistical differences existed between the GPAs of “White” students and “Non White”
students revealed an effect size Cohen’s d (d = 0.38) which corresponds to small effect size
Comparison of Achievement Based on Parent Educational Status. The educational
status of respondents’ parents was examined. Respondents were asked to identify the educational
status of their parents by choosing one of three categories for both the mothers’ educational
status and the fathers’ educational status: “did not complete high school,” “completed high
school or/and some college but no degree,” and “earned a bachelor’s degree.” These categories
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were collapsed and recoded into the dichotomy of “Either Parent College Graduate” and
“Neither Parent College Graduate,” which included the other already mentioned categories.
There were (n = 7,738, 50.1%) students who had either parent college graduate and (n = 7,708
49.9%) students who had neither parent college graduate.
Independent t-test analysis revealed “Either Parent College Graduate” students had higher
GPA scores on all four subjects than the scores of “Neither Parent College Graduate.” For
mathematics, “Either Parent College Graduate” students had a statistically significantly t-test (t =
16.38) for higher mean GPA score (m = 2.806) than “Neither Parent College Graduate” students
(m = 2.558). The statistical differences existed between the GPAs of “Either Parent College
Graduate” students and “Neither Parent College Graduate” students revealed an effect size
Cohen’s d (d = 0.34) which corresponds to small effect size. For English, “Either Parent College
Graduate” students had a statistically significantly t-test (t = 19.70) for higher mean GPA score
(m = 3.015) than “Neither Parent College Graduate” students (m = 2.736). The statistical
differences existed between the GPAs of “Either Parent College Graduate” students and “Neither
Parent College Graduate” students revealed an effect size Cohen’s d (d = 0.39) which
corresponds to small effect size.
For social studies, “Either Parent College Graduate” students had a statistically
significantly t-test (t = 19.47) for higher mean GPA score (m = 3.093) than “Neither Parent
College Graduate” students (m = 2.818). The statistical differences existed between the GPAs of
“Either Parent College Graduate” students and “Neither Parent College Graduate” students
revealed an effect size Cohen’s d (d = 0.38) which corresponds to small effect size. For science,
“Either Parent College Graduate” students had a statistically significantly t-test (t = 16.93) for
higher mean GPA score (m = 2.893) than “Neither Parent College Graduate” students (m =
2.603). The statistical differences existed between the GPAs of “Either Parent College
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Graduate” students and “Neither Parent College Graduate” students revealed an effect size
Cohen’s d (d = 0.39) which corresponds to small effect size.
Comparison of Achievement Based on Private or Public School Status. Independent
t-test analysis revealed private students had higher GPA scores on all four subjects than their
public counterparts. For mathematics, private school students had a statistically significantly ttest (t = 6.23) for higher mean GPA score (m = 2.875) than public students (m = 2.629). The
statistical differences existed between the GPAs of private school students and public school
students, Cohen’s d (d = 0.33) which corresponds to small effect size. For English, private
students had a statistically significantly t-test (t = 5.19) for higher mean GPA score (m = 3.028)
than public students (m = 2.836). The statistical differences existed between the GPAs of private
school students and public school students, Cohen’s d (d = 0.30) which corresponds to small
effect size.
For social studies, private students had a statistically significantly t-test (t = 6.64) for
higher mean GPA score (m = 3.118) than public students (m = 2.898). Although statistical
differences existed between the GPAs of private students and public students, Cohen’s d (d =
0.26) revealed a small effect size. For science, private students had a statistically significantly ttest (t = 5.43) for higher mean GPA score (m = 2.928) than public students (m = 2.699). The
statistical differences existed between the GPAs of private school students and public school
students, Cohen’s d (d = 0.30) which corresponds to small effect size.
Research Objective 5
Regression Analysis for Mathematics GPA Scores. The MRA for the mathematics
GPA score revealed a significant model containing five independent variables. The variables
age, gender, ethnicity, parent educational status and business education student or non-business
education student combined to explain 9.0% (R2 = 0.09) of the variance in the dependent
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variable, mathematics GPA score (F = 95.52, p<.001). The results of this model revealed a close
to moderate effect size according to Cohen’s (1988) guidelines. The variable business education
student contributed an additional 0.10% of the explained variance in the dependent variable.
While this was statistically significant, it had a small effect size.
Regression Analysis for English GPA Scores. The MRA for the English GPA score
revealed a significant model containing five independent variables. The variables age, gender,
ethnicity, parent educational status and business education student or non-business education
student combined to explain 14.1% (R2 = 0.141) of the variance in the dependent variable,
English GPA score (F = 183.46, p<.001). The results of this model revealed a moderate effect
size according to Cohen’s (1988) guidelines. The variable business education student did not
contribute additional explained variance in the dependent variable.
Regression Analysis for Social Studies GPA Scores. The MRA for the social studies
GPA score revealed a significant model containing six independent variables. The variables age,
gender, ethnicity, parent educational status and business education student or non-business
education student combined to explain 10.7% (R2 = 0.107) of the variance in the dependent
variable, social studies GPA score (F = 133.46, p<.001). The results of this model a close to
moderate effect size according to Cohen’s (1988) guidelines. The variable business education
student did not contribute additional explained variance in the dependent variable.
Regression Analysis for Science GPA Scores. The MRA for the science GPA score
revealed a significant model containing six independent variables. The variables age, gender,
ethnicity, parent educational status and business education student or non-business education
student combined to explain 10.0% (R2 = 0.10) of the variance in the dependent variable, science
GPA score (F = 69.85, p<.001). The results of this model revealed a close to moderate effect

84

size according to Cohen’s (1988) guidelines. The variable business education student did not
contribute additional explained variance in the dependent variable.

Conclusions
Conclusion 1
The majority graduating high school students were between 17-18 years old and female.
This is based on the finding that graduating high school students in 2005, the age of 91.7% of the
students were between 17-18 years and the gender of 52.6% of the students were female.
The majority of graduating high school students was White. The two largest minority
groups were African-American and Hispanic. This is based on the finding that of the graduating
students in 2005, the ethnicity of 69.7% of the students was White, 12.7% of the students was
African-American and 11.7% of the students was Hispanic.
The majority of graduating high school students has either parent graduate from college.
This is based on the finding that 50.1% of the students had either parent graduate from college.
Most of graduating students attended public schools. This is based on the finding that 89.6% of
the students went to public schools.
A moderate number of graduating high school students were identified as business
education students. This is based on the finding that 17.5% of the students were identified as
business education students.
Conclusion 2
Most students had better than C grade in mathematics. This conclusion is based on the
finding that 19,766 (82.6%) students had GPA 2.000 and above. Conversely, 4,164 (17.4%) had
lower than C grade or GPA less than 2.000. For English, most students had better than C grade.
This conclusion is based on the finding that 21,085 (88.1%) students had GPA 2.000 and above.
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Conversely, 2,848 (11.9%) had lower than C grade or GPA less than 2.000. For social studies,
most students had better than C grade. This conclusion is based on the finding that 21,398
(89.4%) students had GPA 2.000 and above. Conversely, 2,537 (10.6%) had lower than C grade
or GPA less than 2.000. For science, most students had better than C grade. This conclusion is
based on the finding that 20,303 (84.9%) students had GPA 2.000 and above. Conversely, 3,611
(15.1%) had lower than C grade or GPA less than 2.000.
Conclusion 3
Business education students had a statistically significant lower GPA score than nonbusiness education students on the mathematic GPA. This conclusion is based on the finding
that the mean difference with statistical significance (t = 6.55, p <0.001) was found between the
two groups and Cohen’s d (d = 0.14) revealed a small effect size.
Business education students had a statistically significant lower GPA score than nonbusiness education students on the English GPA. This conclusion is based on the finding that the
mean difference with statistical significance (t = 4.59, p <0.001) was found between the two
groups and Cohen’s d (d = 0.11) revealed a small effect size.
Business education students had a statistically significant lower GPA score than nonbusiness education students on the social studies GPA. This conclusion is based on the finding
that the mean difference with statistical significance (t = 4.03, p <0.001) was found between the
two groups and Cohen’s d (d = 0.09) revealed a small effect size.
Business education students had a statistically significant lower GPA score than nonbusiness education students on the science GPA. This conclusion is based on the finding that the
mean difference with statistical significance (t = 6.47, p <0.001) was found between the two
groups and Cohen’s d (d = 0.13) revealed a small effect size.
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Conclusion 4
“Below 19” age group students had higher GPA scores on all four subjects than the
scores of “19 and above” age group students. This result is consistent with Coleman, et al. (1966)
and White's (1982) studies, which showed that as students become older, the correlation between
age and school achievement diminishes. “Below 19” students had a higher GPA score than “19
and above” students on the mathematic GPA. This conclusion is based on the finding that the
mean difference with statistical significance (t = 15.37, p <0.001) was found between the two
groups and Cohen’s d (d = 0.41) revealed a small effect size. For English, “Below 19” students
had a higher GPA score than “19 and above” students. This conclusion is based on the finding
that the mean difference with statistical significance (t = 16.47, p <0.001) was found between the
two groups and Cohen’s d (d = 0.53) revealed a moderate effect size. For social studies, “Below
19” students had a higher GPA score than “19 and above” students. This conclusion is based on
the finding that the mean difference with statistical significance (t = 14.99, p <0.001) was found
between the two groups and Cohen’s d (d = 0.56) revealed a moderate effect size. For science,
“Below 19” students had a higher GPA score than “19 and above” students. This conclusion is
based on the finding that the mean difference with statistical significance (t = 14. 51, p <0.001)
was found between the two groups and Cohen’s d (d = 0.48) revealed a small effect size.
Female students had higher GPA scores on all four subjects than their male counterparts.
For mathematics, female students had a higher GPA score than male students. This conclusion is
based on the finding that the mean difference with statistical significance (t = 15.06, p <0.001)
was found between the two groups and Cohen’s d (d = 0.24) revealed a small effect size. For
English, female students had a higher GPA score than male students. This conclusion is based
on the finding that the mean difference with statistical significance (t = 36.71, p <0.001) was
found between the two groups and Cohen’s d (d = 0.52) revealed a moderate effect size. For
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social studies, female students had a higher GPA score than male students. This conclusion is
based on the finding that the mean difference with statistical significance (t = 21.63, p <0.001)
was found between the two groups and Cohen’s d (d = 0.33) revealed a small effect size. For
science, female students had a higher GPA score than male students. This conclusion is based on
the finding that the mean difference with statistical significance (t = 17.09, p <0.001) was found
between the two groups and Cohen’s d (d = 0.26) revealed a small effect size. However, this
result contradicted with DeBaz’s (1994) who found a significant gender effect favoring males in
overall science achievement.
“White” students had higher GPA scores on all four subjects than the scores of “Non
White” students. This result is consistent with (Lareau, 2002; Stanton-Salazar, 2001, Walker &
Satterwhite’s, 2002, Garibaldi, 1997; and Mannan, Charleston, & Saghafi, 1986) studies. For
mathematics, “White” students had a higher GPA score than “Non White” students. This
conclusion is based on the finding that the mean difference with statistical significance (t =
15.03, p <0.001) was found between the two groups and Cohen’s d (d = 0.32) revealed a small
effect size. For English, “White” students had a higher GPA score than “Non White” students.
This conclusion is based on the finding that the mean difference with statistical significance (t =
17.82, p <0.001) was found between the two groups and Cohen’s d (d = 0.34) revealed a small
effect size. For social studies, “White” students had a higher GPA score than “Non White”
students. This conclusion is based on the finding that the mean difference with statistical
significance (t = 20.09, p <0.001) was found between the two groups and Cohen’s d (d = 0.38)
revealed a small effect size. For science, “White” students had a higher GPA score than “Non
White” students. This conclusion is based on the finding that the mean difference with statistical
significance (t = 17.96, p <0.001) was found between the two groups and Cohen’s d (d = 0.38)
revealed a small effect size.
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“Either Parent College Graduate” students had higher GPA scores on all four subjects
than the scores of “Neither Parent College Graduate” students. This result is consistent with
Campbell, Hombo, and Mazzeo (1999) study which indicated that students who reported higher
parental education levels tended to have higher average scores. For mathematics, “Either Parent
College Graduate” students had a higher GPA score than “Neither Parent College Graduate”
students. This conclusion is based on the finding that the mean difference with statistical
significance (t = 16.38, p <0.001) was found between the two groups and Cohen’s d (d = 0.34)
revealed a small effect size. For English, “Either Parent College Graduate” students had a higher
GPA score than “Neither Parent College Graduate” students. This conclusion is based on the
finding that the mean difference with statistical significance (t = 19.70, p <0.001) was found
between the two groups and Cohen’s d (d = 0.39) revealed a small effect size. For social studies,
“Either Parent College Graduate” students had a higher GPA score than “Neither Parent College
Graduate” students. This conclusion is based on the finding that the mean difference with
statistical significance (t = 19.47, p <0.001) was found between the two groups and Cohen’s d (d
= 0.38) revealed a small effect size. For science, “Either Parent College Graduate” students had a
higher GPA score than “Neither Parent College Graduate” students. This conclusion is based on
the finding that the mean difference with statistical significance (t = 16.93, p <0.001) was found
between the two groups and Cohen’s d (d = 0.39) revealed a small effect size.
Private students had higher GPA scores on all four subjects than their public counterparts.
This result is consistent with the National Assessment of Educational Progress (NAEP) 2000
study, which indicated that private school students performed higher than public school students.
For mathematics, private school students had a higher GPA score than public school students.
This conclusion is based on the finding that the mean difference with statistical significance (t =
6.23, p <0.001) was found between the two groups and Cohen’s d (d = 0.33) revealed a small
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effect size. For English, private students had a higher GPA score than public school students.
This conclusion is based on the finding that the mean difference with statistical significance (t =
5.19, p <0.001) was found between the two groups and Cohen’s d (d = 0.30) revealed a small
effect size. For social studies, private students had a higher GPA score than public school
students. This conclusion is based on the finding that the mean difference with statistical
significance (t = 6.64, p <0.001) was found between the two groups and Cohen’s d (d = 0.26)
revealed a small effect size. For science, private students had a higher GPA score than public
school students. This conclusion is based on the finding that the mean difference with statistical
significance (t = 5.43, p <0.001) was found between the two groups and Cohen’s d (d = 0.30)
revealed a small effect size.
Conclusion 5
The predictor variables of age, gender, ethnicity, parent educational status, public school
student, and business education student explain a close to moderate portion of the variance in the
mathematics GPA. Being enrolled in business education courses does have a statistically
significant positive effect on the overall mathematics achievement. However, this should be read
with caution since it has a small effect size.
The predictor variables of age, gender, ethnicity, parent educational status, public school
student, and business education student explain a moderate portion of the variance in the English
GPA. Being enrolled in business education courses does not have a statistically significant
positive effect on the overall English achievement.
The predictor variables of age, gender, ethnicity, parent educational status, public school
student, and business education student explain a close to moderate portion of the variance in the
social studies GPA. Being enrolled in business education courses does not have a statistically
significant positive effect on the overall social studies achievement.
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The predictor variables of age, gender, ethnicity, parent educational status, public school
student, and business education student explain a close to moderate portion of the variance in the
science GPA. Being enrolled in business education courses does not have a statistically
significant positive effect on the overall science achievement.
In the multiple regression analysis for all dependent variables, the variable age has
negative beta () values suggests older students tended to have lower academic achievement in
mathematics, English, social studies and science. This result is consistent with Coleman et al.
(1966) and White's (1982) studies, which showed that as students become older, the correlation
between age and school achievement diminishes. The variable gender has negative beta ()
values suggests females tended to achieve higher scores on the mathematics, English, social
studies and science GPAs than males. However, this result contradicted with DeBaz’s (1994)
who found a significant gender effect favoring males in certain subject. The variable ethnicity
African American has negative beta () values suggests that African American students tended
to have lower academic achievement in mathematics, English, social studies and science than
their non-African American counterparts. This supports the findings of numerous other research
studies (Lareau, 2002; Stanton-Salazar, 2001, Walker & Satterwhite’s, 2002, Garibaldi, 1997;
and Mannan, Charleston, & Saghafi, 1986) that African-American students score lower than
non-African American students on standardized tests. The variable parent educational status has
positive beta () values suggests that students whose either parent has a college degree tended to
have higher academic achievement in mathematics, English, social studies and science than the
students’ achievement whose either parent was not a college graduate. This result is consistent
with Campbell, Hombo, and Mazzeo (1999) study which indicated that students who reported
higher parental education levels tended to have higher average scores. The variable public school
student has negative beta () values suggests that public school students tended to have lower
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mathematics, English, social studies and science achievement than the private school students’
achievement. This result is consistent with the National Assessment of Educational Progress
(NAEP) 2000 study, which indicated that private school students performed higher than public
school students.
This study showed that demographic factors played important role in determining
students’ academic achievement. This finding is consistent with the studies done by previous
researchers (Coleman, et. al., 1966; Coley, 2001; DeBaz 19944; Lareau, 2002; Stanton-Salazar,
2001).

Recommendations
Recommendation 1
The researcher recommends that the business education educators, policy makers and
counselors make efforts to change the public perceptions toward business education programs.
The popular views about career and technical education programs including business education
have been: (a) the programs were often targeted primarily to educationally disadvantaged or
inferior students; (b) the programs may not appropriate for students aspiring to a four-year
college or university since the context of career and technical education often associated for
work; and (c) the programs may deter rather than expand students' future career and educational
choices (Catri, 1998; Innerst, 1999; Ries, 1997). Thus, it is imperative to change these
perceptions in order to attract a wider range of students. Career and technical education has been
an integral part of American high school. Information drawn from previous researches and
literature suggests that the major purposes for high school career and technical education are
(Lynch, 2000a):
1.

Providing career exploration and planning

2.

Enhancing academic achievement and motivation to learn more
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3.

Acquiring generic work competencies and skills useful for employment

4.

Establishing pathways for continuing education and lifelong learning

In addition, advanced placement (AP) and dual-enrollment courses that provide college
credit such as economics, accounting, management, and marketing should be made available to
students. These courses will attract college-bound students and they are expected to continue to
expand in the future. However, AP and dual enrollment courses may involve planning and
implementing articulation agreements with local colleges and may necessitate additional
credentialing for high school business educators (Rader & Meggison, 2007).
Recommendation 2
The researcher recommends that the state education leaders and policy makers and
counselors to examine the effectiveness of their present business education teachers. The result
of the study found that the achievement of business education students was not as high as the
achievement of non business education students. May be one of the potential explanation is the
performance of business education teachers. For example, with the issue of training, the business
education teachers should be properly trained just like teachers for other important subjects such
as mathematics and English. The teachers should be knowledgeable in their subject matter,
while reinforcing basic math, reading, vocabulary, and other important skills. In addition,
business education teachers need to have an effective and motivational teaching method so that
they can make their students want to learn more and become interested in business, possibly as a
career choice or leave with skills that the student can use no matter what career choice they
make.
In 1996 and 1997, several groups converged in their thinking about preparing the teachers
for 21st Century career and technical education programs. Lynch (1997) summarized these
discussion groups, reports and conferences according to the following reform themes:
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1.

Increase the supply and academic quality of those entering the career and
technical education teaching force.

2.

Set high standards for teacher education programs.

3.

Improve the academic preparation of career and technical teachers.

4.

Authentically assess teacher education candidates.

5.

Collaborate with schools, social service agencies, businesses and industries,
communities, and other learning environments for educational purposes.

6.

Increase funding for career and technical teacher education

There are numerous formal training in business education, business teacher education as
a major at the four-year college or university and departments, including colleges of business,
colleges of education, colleges of technology, and other educational units. Business teacher
education programs at the undergraduate level normally are a hybrid of general education
requirements, the business core, and education courses required for state licensure or
certification, including student teaching (Rader & Meggison, 2007).
Recommendation 3
The researcher recommends that school counselors and administrators need to educate
and promote to high school students about the academic benefits of business education. For
example, counselors should be aware of the topics addressed in business education courses, and
how they benefit student achievement. A comprehensive career counseling programs at schools
would normally promote self knowledge, exploration, career planning, and self-advocacy skill
attainment needed for a time when career planning should be individually defined (Feller, 1996).
This led to school counselors and school counseling programs play key roles “as schools will
need to prepare students who can successfully transition to the next level, whether it is a college
or university, a community college, a technical institution, or a job. Students eventually need to
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have the skills and competencies required for the option they choose.” (Hughey & Hughey,
1999, p. 207).
Recommendation 4
The researcher recommends that the state education leaders and policy makers should
make financial literacy, one of business education courses, a required subject for graduating high
schools students. Studies found that most of high school graduates left without a basic
understanding of money and money management, credits, interest rates, spending, saving and
investing. A survey conducted for the National Council on Economic Education, 2005 indicated
that nearly all U.S. high schools and working-age adults have deficient financial knowledge. The
objective of this mandate is to equip students with practical financial decision-making skills that
would be useful in their adult lives. Early exposure to financial concepts may increase comfort
and familiarity with financial matters (Bernheim, Garret, & Maki, 2001).
Recommendation 5
The researcher recommends that further research studies could be conducted in the
following areas:
a.

The impact of high school career and technical education programs especially in the
business education programs on occupational success and advancement after high
school and identify links between high school course takings with employment
outcomes.

b.

Gender differences on high school achievements. This study concluded that female
students tend to do better than their male counterparts in all four core subjects. Some
empirical studies found the opposite.

c.

The similar study could be done with additional control on students’ intelligence.
This can be done by taking into consideration the students’ achievement on their
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standardized tests such as LEAP tests in grade 8 or ACTs or other standardized tests.
This effort is to ensure that the business education students and non business
educations would have about similar intelligence standards.
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-----Original Message----From: IESData.Security@ed.gov [mailto:IESData.Security@ed.gov]
Sent: Fri 2/5/2010 8:21 AM
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